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SECTI ON 10100A

VI SUAL COVMUNI CATI ONS SPECI ALTI ES
07/ 02

PART 1  GENERAL
1.1  CGENERAL REQUI REMENTS
The term visual display board when used herein includes presentation
boards, marker boards, tackboards, board cases, display track system and
hori zontal sliding units. Visual display boards shall be from
manuf acturer's standard product |ine.
1.2 SUBM TTALS
Covernment approval is required for submittals with a "G designation
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
In-Ceiling Munted Projection Screens; GAO |
Manufacturer's descriptive data and catal og cuts.

Manuf acturer's installation instructions, and cl eaning and
mai nt enance instructions.

1.3 DELI VERY, STORAGE AND HANDLI NG
Materials shall be delivered to the building site in the manufacturer's
ori gi nal unopened containers and shall be stored in a clean dry area with
tenmperature nmi ntai ned above 50 degrees F. Materials shall be stacked
according to manufacturer's recomendations. Visual display boards shal
be allowed to acclimate to the building tenperature for 24 hours prior to
installation.

1.4 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a one year period shall be provided.

PART 2 PRODUCTS

2.1 NOT USED

2.2 NOT USED

2.3 NOT USED
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2.4 NOT USED

2.5 NOT USED

2.6 NOT USED

2.7 NOT USED

2.8 NOT USED

2.9 NOT USED

2.10 PROJECTI ON SCREEN

Recessed nmount notorized projection screen shall have 120V notor that is
lubricated for life, quick reversal type, has overload protector, integra
gears, and preset accessible linmt switches. Recessed nmount projection
screens shall have an operabl e cl osure door and access panel. Screen shal
be flame retardant, mldew resistant, and gl ass beadedwhite matte with bl ack
maski ng borders tab tensioned. Tab tensioned screens shall have a vinyl
surface that is stretchable. Bottom of screen fabric shall be weighted
with netal rod. Roller shall be arigid netal at |east 3 inches in
di aneter nounted on sound absorbi ng supports. Mdtor will be end nounted or
notor-in-roller design. Screen shall have a 3 position control switch to
stop or reverse screen at any point. The switch shall be installed in a
flush electrical box with cover plate, location(s) as shown on the
electrical drawings. Al conduit and wiring fromthe control switch to the
proj ection screen shall be furnished and installed by the Contractor.
Ceiling recessed case shall be extruded al um numor wood with nmetal |ined
not or conpart nent. Screen shall be UL listed. The size shall be 8 feet
hi gh by 10 feet wi de.

PART 3 EXECUTI ON

3.1 NOT USED

3.2 | NSTALLATI ON

Installati on and assenbly shall be in accordance with manufacturer's

printed instructions. Conceal ed fasteners shall be used. The Contractor
shall furnish and install trimitens, accessories and niscellaneous itens
in total, including but not limted to hardware, grounds, clips, backing
mat eri al s, adhesives, brackets, and anchorages incidental to or necessary
for a sound, secure, conplete and finished installation. Installation
shall not be initiated until conpletion of room painting and finishing
operati ons. Damaged units shall be repaired or replaced by the

Contractor as directed by the Contracting O ficer.

-- End of Section --
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SECTI ON 10160

TO LET PARTI TI ONS
07/ 98

PART 1 GENERAL

1.

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

COWERCI AL | TEM DESCRI PTI ONS ( Cl D)

Cl D A- A-60003 Partitions, Toilet, Conplete

.2 SYSTEM DESCRI PTI ON

Toilet partition system including toilet enclosures, roomentrance
screens, and urinal screens, shall be a conplete and usabl e system of
panel s, hardware, and support conponents. The partition system shall be
provi ded by a single manufacturer and shall be a standard product as shown
in the nost recent catalog data. The partition systemshall be as shown.

.3 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Toilet Partition System

Manuf acturer's technical data and catal og cuts including installation and
cl eaning instructions.

SD- 02 Shop Drawi ngs
Toilet Partition System G AQ

Drawi ngs showi ng pl ans, el evations, details of construction, hardware,
reinforcing, fittings, nmountings, and anchori ngs.

SD- 04 Sanpl es
Toilet Partition System G DO
Manuf acturer's standard col or charts and col or sanpl es.

4 DELI VERY, STORAGE, AND HANDLI NG
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Conponents shall be delivered to the jobsite in the manufacturer's origina
packaging with the brand, itemidentification, and project reference
clearly marked. Conponents shall be stored in a dry location that is
adequately ventilated; free fromdust, water, or other contam nants; and
shal | have easy access for inspection and handling.

1.5 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a 1 year period shall be provided.

PART 2 PRODUCTS

2.1 TO LET ENCLOSURES
Toil et encl osures shall be of a solid polymer material and finish system
and conformto CID A-A-60003, Type I, Style A floor supported. Wdth,
| ength, and height of toilet enclosures shall be as shown. Finish surface
of panels shall be of solid polyner . Panels indicated to receive toilet
paper hol ders or grab bars as specified in Section 10800 TO LET
ACCESSORI ES, shall be prepared for mounting of the items required. G ab
bars shall withstand a bendi ng stress, shear stress, shear force, and a

tensile force induced by 250 Ibf. Gab bars shall not rotate within their
fittings.

2.2 NOT USED

2.3 NOT USED

2.4 HARDWARE
Hardware for the toilet partition systemshall conformto CID A-A- 60003 for
the specified type and style of partitions. Hardware finish shall be
highly resistant to al kalies, urine, and other conmmon toilet room acids.

2.5 COLCRS

Col or of finishes for toilet partition system conponents shall be
manuf acturer's standard as specified in Section 09915 COLOR SCHEDULE

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Toilet partitions shall be installed straight and plunb in accordance with

approved manufacturer's instructions with horizontal lines |evel and
rigidly anchored to the supporting construction. Were indicated,
anchorage to walls shall be by through-bolting. Drilling and cutting for

installation of anchors shall be at locations that will be concealed in the
finished work.

3.2 ADJUSTI NG AND CLEANI NG

Doors shall have a uniformvertical edge clearance of approximately 3/16
inch and shall rest open at approxi mately 30 degrees when unl atched. Baked
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enanel finish shall be touched up with the sane col or of paint that was
used for the finish. Toilet partitions shall be cleaned in accordance with
approved manufacturer's instructions and shall be protected from danage
until accepted.

-- End of Section --

SECTI ON 10160 Page 4



RENOVATE BUI LDI NG 100-101, PHASE 11, |OM AAP, | A 990845B

SECTI ON TABLE OF CONTENTS
DI VISION 10 - SPECI ALTI ES
SECTI ON 10655N
ACCORDI ON FOLDI NG PARTI TI ONS

08/ 01

PART 1 GENERAL

REFERENCES

SUBM TTALS

GUARANTEE

DELI VERY, HANDLI NG AND STORAGE

e
A WONP

PART 2 PRODUCTS

FOLDI NG PARTI Tl ONS
MATERI ALS
.1 Al um num Ext rusi ons
2 St eel Sheets
3 Fabric Covering
.4 Seal s and Sweepstrips
5
P
1

SISISISIS

Cei ling Guards
ERFORVANCE REQUI REMENTS
Fi re Endurance
.2 Laboratory Acoustical Requirenents
Not Used
FABRI CATI ON
Fr amewor k
Suspensi on System
Covering
Sound | nsul ati on
A r Rel ease
Seal s
Har dwar e
Accessori es

N
NRNRNNNNNRNOANNONNNNNN R
w w

aoaoaaooaoa
O~NOUTAWN R

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
3.1.1 Exi sting Work
3.1.2 Not Used
3.1.3 Adj ust nent

3.2 FI ELD TESTS
3.2.1 Qper ational Test
3.2.2 Not Used
3.2.3 Not Used

3.3 CLEANI NG

-- End of Section Table of Contents --

SECTI ON 10655N Page 1



RENOVATE BUI LDI NG 100-101, PHASE 11, |OM AAP, | A 990845B

SECTI ON 10655N

ACCCORDI ON FCOLDI NG PARTI TI ONS
08/ 01

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 653/ A 653M (1997) Steel Sheet Zinc-Coated

(Gal vani zed) or Zinc-lron Al oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM B 221 (1996) Al umi num and Al unmi num Al | oy
Extruded Bars, Rods, Wre, Profiles, and
Tubes

ASTM E 84 (1997) Surface Burning Characteristics of

Bui I ding Materials

ASTM E 90 (1997) Laboratory Measurenent of Airborne
Sound Transm ssi on Loss of Building
Partitions and El enents

ASTM E 557 (1993) Architectural Application and
Installation of Operable Partitions

CHEM CAL FABRI CS & FI LM ASSCCI ATI ON ( CFFA)

CFFA- W 101-C (1995) Vinyl Coated Fabric Wallcovering

1.2 SUBM TTALS
CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs

Partition layouts; G AO

SD- 03 Product Data
Fr amewor k

Suspensi on system
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1.

Covering

SD- 04 Sanpl es
Covering; G DO
SD-06 Test Reports

Laboratory Acoustical Requirenents; G AO

SD-10 Operation and Mai ntenance Data

Fol ding partitions; G AO

3 GUARANTEE

Partitions shall be guaranteed agai nst defects in material and workmanship
for a period of two years fromdate of installation. |In addition, the
pant ogr aphs, trolleys and tracks shall be guaranteed for 10 years from date
of acceptance for beneficial use.

.4 DELI VERY, HANDLI NG AND STORAGE

Deliver materials to project site in manufacturer's original, unopened, and
undamaged packages with |labels legible and intact. Labels to indicate the
manuf acturer, brand nane, size, finish, and placenent |ocation. Store
folding partitions and accessories in unopened packages in a manner that
will prevent damage. Handle partition materials in accordance with

manuf acturer's instructions.

PART 2 PRODUCTS

2.

2.

1 FOLDI NG PARTI TI ONS

Provide full accordion type partitions, factory finished, supported from
overhead track w thout floor guides, and conplete with all hardware, track,
and accessories necessary for operation. Provide partition framework wth
a nmechanismthat gives stability and maintains uni form spacing of partition
folds in all partition positions. Provide conpletely conceal ed franmework
with a vinyl-coated fabric covering. Provide partitions manually operated,
bi -parting and one-way type as indicated. Provide patterns and col ors of
fabric approved by the Contracting Oficer.

.2 MATERI ALS

2.1 Al un num Ext rusi ons

ASTM B 221, Al oy 3003.

2.2 St eel Sheets
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ASTM A 653/ A 653M

2.2.3 Fabric Covering
CFFA-W 101-C, Type I1.

2.2. 4 Seal s and Sweepstrips

Provi de perinmeter seals of manufacturer's standard product, w thout crack
or craze when subjected to severe usage.

2.2.5 Cei ling Guards

Furni sh partitions with ceiling guards or integral track and ceiling guards
as reconmended by the manufacturer.

2.3 PERFORMANCE REQUI REMENTS
2.3.1 Fi re Endurance

For partitions nore than 60 square feet in area, provide fabric and |ining
with flame spread rating of 25 or less, fuel contribution rating of 15 or

| ess, snoke generation of 50 or | ess when tested in accordance with ASTM E
84.

2.3.2 Laboratory Acoustical Requirenents

Fol ding partitions shall have been tested in accordance with ASTM E 90by a
| aboratory accredited by the U S. Bureau of Standards and have attained a
sound transm ssion class (STC) of not less than 40 in a fully extended
position. Partition tested shall be of the sane construction, materials,
and nodel nunber as the partition to be provided and shall be fully
operable. Test specinmen shall be not less than 126 square feet in area.
Panel weight shall be 5 | bs per square ft.

2.4 Not Used

2.5 FABRI CATI ON
2.5.1 Fr amewor k

Fabricate franmework, including posts, pantographs, hinges, hinge plates,

and rods fromeither extruded al umi numor ferrous netal. Arrange franes
requiring pantographs for horizontal pantograph action wth pantographs

| ocated at top and bottom of the frame. Provide pantographs spaced not over
4 feet apart. Provide internedi ate pantograph at center of doors |ess than
8 feet high unless the door has vertical netal reinforcing. The
pant ogr aphs shall operate snmoothly with positive folding acti on and shal
have a control device to prevent flattening of the folds when the panel is

fully extended. Ferrous nmetal shall be either cadm um plated or zinc
coated, except posts at the option of the door manufacturer shall have
phosphat e treatnent and manufacturer's shop finish paint.

2.5.2 Suspensi on System
Provi de a suspensi on system consi sting of steel or alum numtrack and

trolleys designed to support the weight of the partition. Provide stee
track of 16 gage mi ninum phosphate treated and fini shed, or zinc or
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cadmi um coated. Provide extruded aluminumtrack with mninumthickness of
1/8 inch. Tracks may have an integral ceiling guard. Trolleys shall have
at least two ball bearing nylon or steel tired wheels spaced according to
manuf acturer's design criteria and four at an end post.

2.5.3 Covering
Attach fabric to the franework with fasteners that permt easy renoval of
the cover but prevent sagging or separation. Position vertical seans in
the bottons of valleys and reinforce. Provide top and bottom edges of
cover fabrics with 1/2 inch mini mum turned hens.

2.5.4 Sound Insulation

Provi de sound insul ati on as necessary to achi eve the specified sound trans
m ssi on cl ass.

2.5.5 Al r Rel ease

Provide an air release systemwhich will allow trapped air within the
partition to be rel eased during the stacking process.

2.5.6 Seal s

Provi de perinmeter seals as necessary to produce the sound transni ssion
class specified .

2.5.7 Har dwar e
Provi de hardware of the heavy-duty type standard with the manufacturer.
Provide pulls and |atches for all partitions. Provide partitions with
privacy | atches.
2.5.8 Accessori es
Provide nultiple nmeeting postsceiling guardsrecessed tracks as indicated.
PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Exi sting Work

Check openings schedul ed to receive accordion-folding partitions for
correct dimensions.

Install partitions in accordance with the approved partition |ayouts,
manuf acturer's directions, and ASTM E 557. Structural support for the track
support el enents shall be as indicated.

3.1.2 Not Used

3.1.3 Adj ust nment
Adj ust manual |y operated partitions to open and close from any position
with a maxi num horizontal force of 30 pounds applied to pendant pull, box
or handl e.

3.2 FI ELD TESTS
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3.2.1 Oper ational Test
Qperate partition at least three tines to denonstrate that partition is
capabl e of being noved fromthe stored position to the fully extended
position snoothly and quietly . Adjust partitions which do not operate
properly and retest.

3.2.2 Not Used
3.2.3 Not Used
3.3 CLEANI NG

Clean any soiled parts of the partition according to manufacturer's

instructions.
-- End of Section --
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SECTI ON 10800

TO LET ACCESSCRI ES
08/ 98

PART 1 GENERAL

1

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM C 1036 (1991) Flat d ass

.2 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation followi ng the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Fi ni shes
Accessory ltens
Manuf acturer's descriptive data and catal og cuts indicating nmaterials of
construction, fasteners proposed for use for each type of wall
construction, nounting instructions, operation instructions, and cl eani ng
i nstructions.

SD- 04 Sanpl es
Fi ni shes; G AO
Accessory ltenms; G AO
One sanpl e of each accessory proposed for use. Approved sanpl es nmay be

incorporated into the finished work, provided they are identified and their
| ocati ons noted.

.3 DELI VERY, STORAGE, AND HANDLI NG

Toi |l et accessories shall be wapped for shipment and storage, delivered to
the jobsite in manufacturer's original packaging, and stored in a clean,
dry area protected from constructi on damage and vandal i sm
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1.4 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a 1 year period shall be provided.

PART 2 PRODUCTS

2.1 MANUFACTURED UNI TS
Toil et accessories shall be provided where indicated in accordance with
par agr aph SCHEDULE. Each accessory itemshall be conplete with the
necessary nounting plates and shall be of sturdy construction with
corrosion resistant surface.

2.1.1 Anchors and Fasteners
Anchors and fasteners shall be capable of developing a restraining force
commensurate with the strength of the accessory to be nounted and shall be

suited for use with the supporting construction. Exposed fasteners shal
have oval heads and shall be finished to match the accessory.

2.1.2 Fi ni shes

Except where noted otherw se, finishes on netal shall be provided as
foll ows:

Met al Fi ni sh
St ai nl ess st eel No. 4 satin finish
Car bon steel, copper all oy, Chrom um pl at ed, bright
and brass

2.2  ACCESSCRY | TEMS
Accessory itens shall conformto the requirenents specified bel ow.

2.2.1 Not Used

2.2.2 Grab Bar (GB)

Grab bar shall be 18 gauge, 1-1/4 inches OD Type 304 stainless steel.
Grab bar shall be formand length as indicated. Conceal ed nounting fl ange
shal | have nounting hol es conceal ed. G ab bar shall have peened non-slip
surface. Installed bars shall be capable of withstanding a 500 pound
vertical |oad w thout coming | oose fromthe fastenings and w t hout obvi ous
per manent deformation. Space between wall and grab bar shall be 1-1/2

i nch.

2.2.3 Not Used

2.2. 4 Mrrors, dass (M3

G ass for mrrors shall be Type | transparent flat type, Cass 1-clear.
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G azing Quality g1 1/4 inch thick conformng to ASTM C 1036. d ass shal
be coated on one surface with silver coating, copper protective coating,
and mrror backing paint. Silver coating shall be highly adhesive pure
silver coating of a thickness which shall provide reflectivity of 83
percent or nore of incident |ight when viewed through 1/4 inch thick

gl ass, and shall be free of pinholes or other defects. Copper protective
coating shall be pure bright reflective copper, honbgeneous without sl udge,
pi nhol es or other defects, and shall be of proper thickness to prevent
"adhesion pull" by mrror backing paint. Mrror backing paint shal

consi st of two coats of special scratch and abrasion-resistant paint and
shal | be baked in uniformthickness to provide a protection for silver and
copper coatings which will pernmit normal cutting and edge fabrication.

2.2.5 Not Used

2.2.6 Mrror, Tilt (M)

Tilt mrror shall be surface mounted and shall provide full visibility for
persons in a wheelchair. Mrror shall have tilt, extending at |least 4
inches fromthe wall at the top and tapering to 1 inch at the bottom

Si ze shall be in accordance with the drawings. dass for mirrors shal
conformto ASTM C 1036 and paragraph d ass Mrrors.

2.2.7 Not Used

2.2.8 Conbi nati on Paper Towel Dispenser/Waste Receptacle Units (PTDWR)

Di spenser/receptacl e shall be sem -recessed and shall have a capacity of 600
sheets of C-fold, single-fold, or quarter-fold towel. WAste receptacle
shal | be designed to be locked in unit and renovable for service. Locking
nechani sm shall be tunbler key | ock. Wiste receptacle shall have a

capacity of 18 gallons. Unit shall be fabricated of not less than 0.30
inch stainless steel welded construction with all exposed surfaces having a
satin finish. Wste receptacle that accepts reusable |iner standard for
unit manufacturer shall be provided.

2.2.9 Sani tary Napki n Di sposer (SND)
Sanitary napkin di sposal shall be constructed of Type 304 stainless stee
wi th renovabl e | eak-proof receptacle for disposable liners. Fifty
di sposable liners of the type standard with the manufacturer shall be
provided. Receptacle shall be retained in cabinet by tunbler |ock.
Di sposer shall be provided with a door for inserting di sposed napkins, and
shal | be surface nounted.

2.2.10 Not Used

2.2.11 Not Used

2.2.12 Not Used
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2.2.13 Soap Di spenser (SD)
Soap di spenser shall be surface nmounted, liquid type consisting of a
vertical Type 304 stainless steel tank with hol ding capacity of 40 fluid
ounces with a corrosion-resistant all-purpose valve that dispenses liquid
soaps, lotions, detergents and antiseptic soaps.

2.2.14 Not Used

2.2.15 Shel f, Metal, Heavy Duty (SMHD)

Heavy duty netal shelf shall be mninmum of 18 gauge stainless steel with
hemred edges. Shelves over 30 inches shall be provided with internediate
supports. Supports shall be mnimum of 16 gauge, shall be welded to the
shel f, and shall be spaced no nore than 30 inches apart.

2.2.16 Not Used

2.2.17 Not Used

2.2.18 Not Used

2.2.19 Not Used

2.2.20 Toilet Tissue Dispenser (TTD)

Toil et tissue holder shall be Type Il - surface nounted with two rolls of
standard tissue nmounted horizontally. Cabinet shall be carbon steel,
bright chrom um plated finish.

2.2.21 Not Used

2.2.22 Not Used

2.2.23 Not Used

2.2.24 Not Used

PART 3 EXECUTI ON
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3.1 | NSTALLATI ON

Toi l et accessories shall be securely fastened to the supporting
construction in accordance with the manufacturer's approved instructions.
Accessories shall be protected fromdanmage fromthe tine of installation
until acceptance.

3.2 CLEANI NG
Mat eri al shall be cleaned in accordance with manufacturer's
recomendati ons. Al kaline or abrasive agents shall not be used.
Precautions shall be taken to avoid scratching or marring of surfaces.

3.3 SCHEDULE

Accessories Required

Room
or
Space (€3] MG MT PTDWR SND SD SVHD
TTD
Cs7 1 3 1 2 4 3 2 4
2

-- End of Section --
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SECTI ON 12352N

RESI DENTI AL  CASEWORK
09/ 99

PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
ANSI Al135.4 (1995) Basic Hardboard
ANSI A208.1 (1993) Whod Parti cl eboard
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 366/ A 366M (1997) Commercial Quality (CS) Steel,
Car bon, (0.15 Maxi num Percent) Col d-Rol | ed

BU LDERS HARDWARE MANUFACTURERS ASSCCI ATI ON ( BHVR)

BHVA Al156. 9 (1994) Cabi net Hardware (BHVA 201)
HARDWOOD PLYWOOD & VENEER ASSOCI ATI ON ( HPVA)

HPVA HP- 1 (1994) Hardwood and Decorative Plywod
KI TCHEN CABI NET MANUFACTURERS ASSOCI ATl ON ( KCVR)

KCVA Al61.1 (1995) Kitchen and Vanity Cabinets

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

NEMVA LD 3 (1995) Hi gh-Pressure Decorative Lan nates

NEMA LD 3.1 (1995) Application, Fabrication, and
Installation of High-Pressure Decorative
Lam nat es

U. S. DEPARTMENT OF COMMERCE ( DOC)

PS1 (1995) Construction and I ndustrial Plywood
1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;

submittals not having a "G' designation are for information only. Wen

used, a designation following the "G' designation identifies the office

that will review the subnmittal for the Governnent. The follow ng shall be

submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
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Cabi nets; G DO

Show | ayout, details, materials, dinensions, and all information
necessary for fabrication and installation.

SD- 03 Product Data
Cabi nets; G AO
Countertops; G AO
Har dwar e; G AO

Submit conplete descriptive literature for each type of cabinet
and countertop.

SD- 04 Sanpl es

Cabi net finishes; G DO

Cabi net s

Submit one assenbled first article for inspection and approval by
Contracting OFficer at installation site.

1.3 DELI VERY AND STORAGE

Deliver materials in manufacturer's original unopened containers or
packaging with [ abels intact and | egible. Deliver, store, and handl e
materials so as to prevent damage. Replace defective or damaged material s
with new.

PART 2 PRODUCTS

2.1 CABI NETS
The work includes providing new factory-finished kitchen TYPE wall and base
cabinets with high pressure decorative |lam nate (HPDL) countertops . The
cabinets shall conformto KCMA Al161.1, requirenents specified herein, and
bear the "KCVA Certified Cabinet" seal of the Kitchen Cabinet Manufacturers
Association. In lieu of this, manufacturer shall submt test reports from
an approval |aboratory that cabinets neet requirenents of KCMA Al161. 1.
Countertops shall conformto NEMA LD 3.1 and requirenents specified herein.

2.2 MATERI ALS
Conformto reference docunents |listed and specified requirenents.

2.2.1 Hi gh- Pressure Decorative Lam nate (HPDL)
NEMA LD 3, satin finish, unless otherw se indicated.

2.2.1.1 Count ert ops

PF 42, satin finish.
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2.2.1.2 Vertical Surfaces
GP 28 or PF 30, satin finish.
2.2.1.3 Backi ng Sheet
BK 20.
2.2.1. 4 Cabi net Li ner
CL 20.
2.2.2 Har dwood Pl ywood

HPVA HP-1, Type Il (Interior), three- or five-ply, with face veneer of good
grade (1) or better. Al exposed edges shall be covered.

2.2.3 Har dwood
Al'l exposed wood surfaces shall be hardwood of species consistent with
specified finish. Species used need not be that indicated by finish naned,
but nmust be simlar in grain character and appearance.

2.2. 4 Sof t wood Pl ywood
PS1.

2.2.4.1 Count ert ops
Exterior type, A-C G ade.

2.2.4.2 El sewhere

Interior type, A-B Grade, may be used in |lieu of hardwood plywood where
HPDL finish is provided.

2.2.5 Har dboar d
ANSI A135.4, tenpered.
2.2.6 Particl eboard
ANSI A208.1, G ade 1-M2 or 2-M2 or better [nay be used in lieu of plywod
if both faces and all exposed edges are covered with wood veneer or HPDL]
[may be used only in the fabrication of the countertops].
2.2.7 Steel for Cabinets
ASTM A 366/ A 366M cold rolled, comrercial quality carbon steel sheet.
2.2.8 Sinks and Fittings
As specified in Section 15400N, "Plunbing Systens."
2.3 FABRI CATI ON
2.3.1 Cabi net s

Kitchen wall and base cabinets shall be sane type of construction and
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appearance. Fabricate with solid ends and frane fronts, or with frame
construction throughout. Frames shall be solid hardwood not |ess than 3/4
by 1 1/2 inches. Ends, bottoms, tops, and partitions shall be hardwood

pl ywood or particl eboardnot |ess than 1/2 inch thick. Cabinet backs and
drawer bottons shall be 3/16 inch hardwod plywood or 1/8 inch tenpered
hardboard. Provide nortise and tenon, dovetail, or dowel joints and glue
together to produce a rigid unit. Finish all exposed edges of plywod and
particl eboard with hardwood strips or high-pressure decorative |aninate.
Provide 2 1/2 by 4 inch toe space with painted pl ywood or clear coated
solid wood toe board.

2.3.1.1 Shel ves

Solid wood, plywood, or particleboard not |less than 5/8 inch thick.
Support shelves at ends and 24 inches on center.

2.3.1.2 Door s

[Solid hardwood stiles and rails, not less than 3/4 inch thick with
[raised] [flat] hardwood panels.]

[ Solid hardwood pl ywood not |ess than 5/8 inch thick.]

2.3.1.3 Drawer Fronts
Solid hardwood not less than 5/8 inch thick to match doors.

2.3.1.4 Drawer Sides and Backs
Solid clear wood or plywiod, not |ess than 1/2 inch thick.

2.3.2 Har dwar e
BHVA A156.9. Provide necessary hardware, including door and drawer pulls,
two hinges and a magnetic catch for each door and two si de-nounted
extension 20 gage zinc-or cadm umplated steel guides with steel bal
bearings and nylon rollers for each drawer. Center-nounted guides are not
accept abl e. Exposed hardware shall have a chrom umpl ated anti que brass
finish.

2.3.3 Countertop
Fabricate with lunmber and a core of exterior plywod or particleboard,
glued and screwed to forman integral unit. Bond |aminated plastic under
pressure to exposed surfaces, using type of glue recomended by plastic
manuf acturer , and bond a backi ng sheet under pressure to underside of
countertop. Countertop unit shall be post-fornmed type with no-drip nose,
cove noul ding, and Style A back splash, and covered with NEVA LD 3, G ade
PF 42 plastic. Back splash shall be not Iless than 3 1/2 inches nor nore
than 4 1/2 inches high.

2.4 FI NI SHES

2.4.1 Cabi net Fi ni sh
Provide factory applied HPDL] finish as indicated in section COLOR SCHEDULE

]
2.4.1.1 Not Used
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2.4.1.2 HPDL Fi ni sh

Pattern and color; as indicated in section COLOR SCHEDULE. Cover interna
surfaces with cabinet |iner HPDL.

2.4.2 Countertop Finish

Pattern and color; as indicated In section COLOR SCHEDULE
PART 3  EXECUTI ON
3.1 I NSTALLATI ON

Install cabinets and countertops level, plunmb, true to line, and tight
agai nst adj acent walls. Secure cabinets to walls with conceal ed screws or
toggle bolts, and secure tops to cabinets with conceal ed screws. Provide
closer and filler strips and finish noldings as required for a conplete and
finished installation. Draw joints in countertops up tight with special
conceal ed fasteners. Joints shall be flush within 0.010 inch, shall not
gap nore than 0.020 inch, and shall be watertight. Cut countertops which
are to receive sinks to tenplates furnished by sink manufacturer. Align
doors, adjust hardware, and clean all surfaces.

-- End of Section --
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SECTI ON 12490

W NDOW TREATMENT
01/ 98

PART 1  WORK DESCRI PTI ON

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

FEDERAL SPECI FI CATI ONS (FS)

FS AA-V-00200 (Rev B) Venetian Blinds

1.2 GENERAL

W ndow treat ment shall be provided, complete with necessary brackets,
fittings, and hardware. Each w ndow treatnent type shall be a conplete
unit provided in accordance w th paragraph W NDOW TREATMENT PLACEMENT
SCHEDULE. Equi pnent shall be nobunted and operated as indicated. W ndows
to receive a treatnment shall be conpletely covered. The Contractor shall
take nmeasurenents at the building and shall be responsible for the proper
fitting and hangi ng of the equi pnment.

1.3 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data

W ndow Treat ments and Hardware; G AO

Manuf acturer's data conposed of catal og cuts, brochures, product
i nformati on, and nai ntenance instructions.

SD- 02 Shop Drawi ngs
W ndow Treat nents and Hardware; G AQO.
Drawi ngs showi ng fabrication and installation details. Draw ngs shall show
| ayout and | ocations of track, direction of draw, nounting heights, and
details.

SD- 04 Sanpl es
W ndow Treatnents and Hardware; G AO

SECTI ON 12490 Page 2
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Three sanpl es of each type and col or of window treatnment. Blind slats or
| ouvers shall be 6 inches in length for each color. Track shall be 6
inches in length. Shade material shall be minimum 6 x 6 inches in size.

.4 DELI VERY, STORAGE, AND HANDLI NG

Conponents shall be delivered to the jobsite in the manufacturer's origina
packaging with the brand or conpany nane, itemidentification, and project
reference clearly nmarked. Conponents shall be stored in a dry | ocation
that is adequately ventilated and free fromdust, water, or other

contam nants and shall have easy access for inspection and handling.
Materials shall be stored flat in a clean dry area with tenperature

mai nt ai ned above 50 degrees F

.5 FI ELD MEASUREMENTS

The Contractor shall beconme fanmiliar with details of the work, verify
dimensions in the field, and shall advise the Contracting O ficer of any
di screpancy before perforning the work.

.6 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a 1 year period shall be provided.

PART 2 PRODUCTS

2.

1 W NDOW BLI NDS

Each blind, including hardware, accessory itens, nmounting brackets and
fasteni ngs, shall be provided as a conplete unit produced by one

manuf acturer. Al parts shall be one col or unless otherw se shown, and
match the color of the blind slat. Steel features shall be treated for
corrosion resistance.

1.1 Hori zont al Bl i nds

Hori zontal blinds shall conformto FS AA-V-00200, Type Il (1 inch slats),
except as nodified below. Blind units shall be capable of nomnally 180
degree partial tilting operation and full-height raising. Blinds shall be
inside nount. Tapes for Type | slats shall be |ongitudinal reinforced
vinyl plastic in 1-piece turn | adder construction.

.1.1.1 Head Channel and Sl ats

Head channel shall be steel or alum numnoninal 0.024 for Type Il. Slats
shal | be alumi num not |ess than 0.007 inch thick, and of sufficient
strength to prevent sag or bowin the finished blind. A sufficient anount
of slats shall be provided to assure proper control, uniform spacing, and
adequat e overl ap.

.1.1.2 Controls

The slats shall be tilted by a transparent tilting wand, hung vertically by
its own weight, and shall swivel for easy operation. The tilter contro
shal | be of encl osed construction. Mwving parts and nechani cal drive shal
be made of conpatible materials which do not require lubrication during
normal expected life. The tilter shall tilt the slats to any desired angle
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and hold themat that angle so that any vibration or novenent of |adders
and slats will not drive the tilter and change the angle of slats. A
mechani sm shall be included to prevent over tightening. The wand shall be
of sufficient length to reach to within 5 feet of the floor.

2.1.1.3 I nternmedi ate Brackets

I ntermedi ate brackets shall be provided for installation of blinds over 48
inches wi de and shall be installed as recommended by the manufacturer.

2.2 COR

Col or shall be in accordance with Section 09915 COLOR SCHEDULE
PART 3 EXECUTI ON
3.1 W NDOW TREATMENT PLACEMENT SCHEDULE

W ndow covering shall be provided at all exterior w ndows (excluding
vesti bul es) .

3.2 | NSTALLATI ON

Installation shall be in accordance with the approved detail draw ngs and
manufacturer's installation instructions. Units shall be Ievel, plunb,
secure, and at proper height and location relative to window units. The
Contractor shall furnish and install supplenentary or nmiscellaneous itens
intotal, including clips, brackets, or anchorages incidental to or
necessary for a sound, secure, and conplete installation. Installation
shall not be initiated until conpletion of room painting and finishing
operations. Upon conpletion of the installation, w ndow treatnments shal
be adjusted for form and appearance, shall be in proper operating
condition, and shall be free from damage or bl em shes. Damaged units shal
be repaired or replaced by the Contractor as directed by the Contracting
Oficer.

-- End of Section --
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SECTI ON 13280A

ASBESTOS ABATEMENT
07/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI Z79. 2 (1979; R 1991) Fundanental s Governing the
Desi gn and Operation of Local Exhaust
Syst ens

ANSI Zz87.1 (1989; FErrata; Z87.1a) Cccupational and

Educati onal Eye and Face Protection
ANSI Z788. 2 (1992) Respiratory Protection

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 1331 (1989; R 1995) Surface and Interfacial
Tensi on of Sol utions of Surface-Active
Agent s

ASTM D 4397 (1996) Pol yet hyl ene Sheeting for

Construction, Industrial, and Agricul tural
Appl i cations

ASTM E 1368 (2000) Visual Inspection of Asbestos
Abat enent Projects

U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

29 CFR 1910 Cccupational Safety and Heal th Standards

29 CFR 1926 Safety and Health Regul ations for
Construction

40 CFR 61 Nati onal Eni ssions Standards for Hazardous
Air Pollutants

40 CFR 763 Asbest os

42 CFR 84 Approval of Respiratory Protective Devices

49 CFR 107 Hazar dous Materials Program Procedures

49 CFR 171 Ceneral Information, Regulations and
Definitions

SECTI ON 13280A Page 4



RENOVATE BUI LDI NG 100-101, PHASE 11, |OM AAP, | A 990845B

49 CFR 172 Hazar dous Materials Table, Special
Provi si ons, Hazardous Materials
Conmuni cati ons, Energency Response
I nformation, and Trai ni ng Requirenents

49 CFR 173 Shi ppers - CGeneral Requirenents for
Shi pnent s and Packagi ngs

COVPRESSED GAS ASSOCI ATI ON ( C&A)
CAA G7 (1990) Conpressed Air for Human Respiration
CA G7.1 (1997) Commodity Specification for Air

U S. ARW CORPS OF ENG NEERS (USACE)

EM 385-1-1 (1996) U.S. Arny Corps of Engineers Safety
and Heal th Requi renments Manual

ENVI RONVENTAL PROTECTI ON AGENCY ( EPA)

EPA 340/ 1-90-018 (1990) Asbest os/ NESHAP Regul at ed Asbest os
Cont ai ni ng Materials Qui dance

EPA 340/ 1-90- 019 (1990) Asbest os/ NESHAP Adequat el y Wet
CGui dance

EPA 560/ 5- 85-024 (1985) Guidance for Controlling

Asbest os- Contai ning Materials in Buildings
NATI ONAL | NSTI TUTE FOR OCCUPATI ONAL SAFETY AND HEALTH (NI OSH)

NI OSH Pub No. 84-100 (1984; Supple 1985, 1987, 1988 & 1990)
NI OSH Manual of Anal ytical Methods

UNDERWRI TERS LABORATORI ES (UL)
UL 586 (1996; Rev thru Aug 1999) High-Efficiency,

Particulate, Air Filter Units

STATE REGULATI ONS

567- 33 (455B) | owa, Environnental Protection, Title II

- Air Quality Chapter 23 - Enission
St andards for Contani nants

875-81 (88LB) | owa, Labor Services Division 875,

Chapter 81 - Asbestos Control Procedures

875-82 (88B) | owa, Labor Services Division 875,

1.

Chapter 82 - Licensing of Business
Entities, Licensing of Training Courses

2 DEFI NI TI ONS

a. Adequately Wet: A termdefined in 40 CFR 61, Subpart M and EPA
340/ 1-90- 019 neaning to sufficiently mx or penetrate with liquid
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to prevent the rel ease of particulate. |If visible em ssions are
observed com ng from asbestos-containing material (ACM, then that
mat eri al has not been adequately wetted. However, the absence of
visible enmssions is not sufficient evidence of being adequately
wet t ed.

b. Aggressive Method: Renoval or disturbance of building nmaterial by
sandi ng, abrading, grinding, or other nethod that breaks,
crunmbl es, or disintegrates intact asbestos-containing materi al

(ACM) .

c. Anmended Water: Water containing a wetting agent or surfactant
with a surface tension of at |east 29 dynes per square centineter
when tested in accordance with ASTM D 1331

d. Asbestos: Asbestos includes chrysotile, anbsite, crocidolite,
trenolite asbestos, anthophylite asbestos, actinolite asbestos,
and any of these minerals that have been chemcally treated and/or
al tered.

e. Asbestos-Containing Material (ACM: Any materials containing nore
than one percent asbestos.

f. Asbestos Fiber: A particulate formof asbestos, 5 microneters or
longer, with a length-to-width ratio of at least 3 to 1

g. Authorized Person: Any person authorized by the Contractor and
required by work duties to be present in the regul ated areas.

h. Building Inspector: Individual who inspects buildings for
asbest os and has EPA Mddel Accreditation Plan (MAP) "Buil di ng
I nspector"” training; accreditation required by 40 CFR 763, Subpart
E, Appendi x C.

i. Certified Industrial Hygienist (CIH): An Industrial Hygienist
certified in the practice of industrial hygiene by the Anerican
Board of Industrial Hygiene.

j. Cdass | Asbestos Wrk: Activities defined by OSHA i nvol ving the
renoval of thermal systeminsulation (TSI) and surfaci ng ACM

k. dass Il Asbestos Work: Activities defined by OSHA invol ving the
removal of ACM which is not thermal systeminsulation or surfacing
material. This includes, but is not linited to, the renpval of
asbestos - containing wallboard, floor tile and sheeting, roofing
and siding shingles, and construction nmastic. Certain
"incidental" roofing materials such as nmastic, flashing and

cenments when they are still intact are excluded fromd ass |
asbestos work. Renpval of snmall anounts of these materials which
would fit into a glovebag may be classified as a Cass Il job.

I. dass Il Asbestos Work: Activities defined by OSHA that involve

repai r and nmi nt enance operations, where ACM including TSI and
surfacing ACM is likely to be disturbed. Operations nmay include
drilling, abrading, cutting a hole, cable pulling, crawing

t hrough tunnels or attics and spaces above the ceiling, where
asbestos is actively disturbed or asbestos-containing debris is
actively disturbed.
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m Class |V Asbestos Wrk: Miintenance and custodial construction
activities during which enpl oyees contact but do not disturb ACM
and activities to clean-up dust, waste and debris resulting from
Cass I, Il, and I'll activities. This may include dusting
surfaces where ACM waste and debris and acconpanyi ng dust exists
and cl eaning up | oose ACM debris from TSI or surfaci ng ACM
foll owi ng construction.

n. Cean room An uncontaninated room having facilities for the
storage of enployees' street clothing and uncontam nated nmaterials
and equi pnent.

0. Conpetent Person: 1In addition to the definition in 29 CFR 1926,
Section .32(f), a person who is capable of identifying existing
asbest os hazards as defined in 29 CFR 1926, Section .1101,
selecting the appropriate control strategy, has the authority to
take pronpt corrective neasures to elininate themand has EPA
Model Accreditation Plan (MAP) "Contractor/ Supervisor" training;
accreditation required by 40 CFR 763, Subpart E, Appendix C

p. Contractor/Supervisor: Individual who supervises asbestos
abat ement work and has EPA Model Accreditation Plan
"Contractor/Supervisor" training; accreditation required by 40 CFR
763, Subpart E, Appendix C

g. Critical Barrier: One or nore |layers of plastic seal ed over al
openings into a regulated area or any other sinmlarly placed
physical barrier sufficient to prevent airborne asbestos in a
regul ated area frommigrating to an adj acent area.

r. Decontanination Area: An enclosed area adjacent and connected to
the regul ated area and consisting of an equi pnent room shower
area, and clean room which is used for the decontani nation of
workers, nmaterials, and equi pnent that are contanminated with
asbest os.

s. Denolition: The wecking or taking out of any |oad-supporting
structural menber and any related razing, renmoving, or stripping
of asbestos products.

t. Disposal Bag;: A 6 ml thick, leak-tight plastic bag, pre-Iabeled
in accordance with 29 CFR 1926, Section .1101, used for
transporting asbestos waste from contai nment to disposal site.

u. Disturbance: Activities that disrupt the matrix of ACM crunble
or pulverize ACM or generate visible debris from ACM
Di st urbance includes cutting away snall amounts of ACM no greater
t han the anount which can be contained in 1 standard sized
gl ovebag or waste bag, not larger than 60 inches in |length and
width in order to access a building conponent.

v. Equi pnrent Roomor Area: An area adjacent to the regulated area
used for the decontam nation of enployees and their equi pnent.

w. Enpl oyee Exposure: That exposure to airborne asbestos that woul d
occur if the enployee were not using respiratory protective
equi prent .

X. Fiber: A fibrous particulate, 5 mcroneters or longer, with a
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length to width ratio of at least 3 to 1.

y. Friable ACM A termdefined in 40 CFR 61, Subpart M and EPA
340/ 1-90- 018 neani ng any nmaterial which contains nore than 1
percent asbestos, as deternined using the nmethod specified in 40
CFR 763, Subpart E, Appendix A, Section 1, Polarized Light
M croscopy (PLM, that when dry, can be crunbled, pulverized, or
reduced to powder by hand pressure. |If the asbestos content is
| ess than 10 percent, as determ ned by a nethod other than point
counting by PLM the asbestos content is verified by point
counting using PLM

z. Govebag: Not nmore than a 60 by 60 inch inpervious plastic
bag-1i ke encl osure affixed around an asbest os-contai ning materi al
wi th gl ove-Ilike appendages through which material and tools nmay be
handl ed.

aa. Hgh-Efficiency Particulate Air (HEPA) Filter: A filter capable
of trapping and retaining at |east 99.97 percent of al
nmono- di spersed particles of 0.3 micronmeters in dianeter

bb. Honpbgeneous Area: An area of surfacing material or thernmal
systeminsulation that is uniformin color and texture.

cc. Industrial Hygienist: A professional qualified by education
training, and experience to anticipate, recogni ze, evaluate, and
devel op controls for occupational health hazards.

dd. Intact: ACM which has not crunbl ed, been pulverized, or
otherwi se deteriorated so that the asbestos is no longer likely to
be bound with its matrix. Renmpoval of "intact" asphaltic,
resi nous, cenentitious products does not render the ACM non-intact
sinmply by being separated into smaller pieces.

ee. Model Accreditation Plan (MAP): USEPA training accreditation
requi renents for persons who work with asbestos as specified in 40
CFR 763, Subpart E, Appendi x C.

ff. Modification: A changed or altered procedure, material or
conponent of a control system which replaces a procedure,
mat eri al or conponent of a required system

gg. Negative Exposure Assessnent: A denonstration by the Contractor
to show that enpl oyee exposure during an operation is expected to
be consistently bel ow the OSHA Perm ssi bl e Exposure Linmts (PELS).

hh. NESHAP: National Enission Standards for Hazardous Air
Pol lutants. The USEPA NESHAP regul ation for asbestos is at 40 CFR
61, Subpart M

ii. Nonfriable ACM A NESHAP term defined in 40 CFR 61, Subpart M
and EPA 340/ 1-90-018 neani ng any naterial containing nore than 1
percent asbestos, as deternined using the nmethod specified in 40
CFR 763, Subpart E, Appendix A, Section 1, Polarized Light
M croscopy, that, when dry, cannot be crunbl ed, pulverized or
reduced to powder by hand pressure.

jj. Nonfriable ACM (Category I): A NESHAP termdefined in 40 CFR 61
Subpart E and EPA 340/ 1-90- 018 neani ng asbest os-cont ai ni ng
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kk.

nn.

00.

pp.

aq.

packi ngs, gaskets, resilient floor covering, and asphalt roofing
products containing nore than 1 percent asbestos as deternined
using the nethod specified in 40 CFR 763, Subpart F, Appendix A
Section 1, Polarized Light M croscopy.

Nonfriable ACM (Category I1): A NESHAP termdefined in 40 CFR 61
Subpart E and EPA 340/ 1-90-018 neani ng any material, excluding
Category | nonfriable ACM containing nore than 1 percent
asbestos, as determ ned using the nmethods specified in 40 CFR 763,
Subpart F, Appendix A, Section 1, Polarized Light Mcroscopy, that
when dry, cannot be crunbled, pulverized, or reduced to powder by
hand pressure.

Per m ssi bl e Exposure Limts (PELs):

(1) PEL-Tinme weighted average(TWA): Concentration of asbestos
not in excess of 0.1 fibers per cubic centineter of air (f/cc) as
an 8 hour tine weighted average (TWA), as deternined by the nethod
prescribed in 29 CFR 1926, Section .1101, Appendix A, or the
current version of NIOSH Pub No. 84-100 anal ytical nethod 7400.

(2) PEL-Excursion Limt: An airborne concentration of asbestos
not in excess of 1.0 f/cc of air as averaged over a sanpling
period of 30 minutes as determ ned by the nethod prescribed in 29
CFR 1926, Section .1101, Appendix A, or the current version of

NI OSH Pub No. 84-100 anal ytical method 7400.

Regul ated Area: An OSHA termdefined in 29 CFR 1926, Section .1101
nmeani ng an area established by the Contractor to denarcate areas
where Class |, |1, and Il asbestos work is conducted; also any
adj oi ni ng area where debris and waste from such asbestos work
accunul ate; and an area within which airborne concentrations of
asbestos exceed, or there is a reasonable possibility they may
exceed, the pernissible exposure limt.

Removal : Al operations where ACMis taken out or stripped from
structures or substrates, and includes denolition operations.

Repair: Overhauling, rebuilding, reconstructing, or
recondi tioning of structures or substrates, including
encapsul ati on or other repair of ACM attached to structures or
substrates. |f the amount of asbestos so "disturbed" cannot be
contained in 1 standard gl ovebag or waste bag, Cass | precautions
are required.

Spi | | s/ Energency C eanups: C eanup of sizable anobunts of
asbestos waste and debris which has occurred, for exanple, when
wat er danage occurs in a building, and sizable anounts of ACM are
di sl odged. A Conpetent Person evaluates the site and ACMto be
handl ed, and based on the type, condition and extent of the
di sl odged material, classifies the cleanup as Class I, II, or I1I.

Only if the nmaterial was intact and the cleanup involves nere
contact of ACM rather than disturbance, could there be a Cass |V
classification.

Surfacing ACM Asbestos-containing material which contains nore
than 1% asbestos and is sprayed-on, trowel ed-on, or otherw se
applied to surfaces, such as acoustical plaster on ceilings and
fireproofing materials on structural nenbers, or other materials
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on surfaces for acoustical, fireproofing, or other purposes.

rr. Thermal systeminsulation (TSI) ACM ACM whi ch contains nore
than 1% asbestos and is applied to pipes, fittings, boilers,
breechi ng, tanks, ducts, or other interior structural conponents
to prevent heat |oss or gain or water condensation

ss. Transite: A generic nane for asbestos cenent wall board and pi pe.

tt. Worker: Individual (not designated as the Conpetent Person or a
supervi sor) who perforns asbestos work and has conpl et ed asbest os
wor ker training required by 29 CFR 1926, Section .1101, to include
EPA Mbdel Accreditation Plan (MAP) "Wbrker" training;
accreditation required by 40 CFR 763, Subpart E, Appendix C, if
required by the OSHA C ass of work to be perforned or by the state
where the work is to be perforned.

1.3 DESCRI PTI ON OF WORK

The work covered by this section includes the renoval of

asbest os-containing materials (ACM which are encountered during renovation
activities associated with this project and descri bes procedures and

equi pnent required to protect workers and occupants of the regul ated area
fromcontact with airborne asbestos fibers and ACM dust and debri s.
Activities include OSHA Class | and Cass Il work operations involving
ACM  The work al so includes containment, storage, transportation and

di sposal of the generated ACM wastes. More specific operational procedures
shall be detailed in the required Accident Prevention Plan and its
subconponents, the Asbestos Hazard Abatenent Plan and Activity Hazard

Anal yses required in paragraph SAFETY AND HEALTH PROGRAM AND PLANS

1.3.1 Abat emrent Wor k Tasks

The ACM to be renoved includes hard ceiling material, pipe insulation, and
floor tiles (see drawings for |ocations). RESPONSE ACTI ON DETAI L SHEETS
(itemto be abated and nethods to be used) and SET- UP DETAI L SHEETS
(contai nment techniques to include safety precautions and nethods) are
appended to this specification section.

1.3.2 Unexpect ed Di scovery of Asbestos

For any previously untested buil di ng conponents suspected to contain
asbestos and |l ocated in areas inpacted by the work, the Contractor shal
notify the Contracting Oficer (CO who will have the option of ordering up
to 6 bulk sanples to be obtained at the Contractor's expense and delivered
to a laboratory accredited under the National Institute of Standards and
Technol ogy (NI ST) "National Voluntary Laboratory Accreditation Program
(NVLAP)" and anal yzed by PLM at no additional cost to the Governnent. Any
addi tional conponents identified as ACMthat have been approved by the
Contracting Oficer for removal shall be renoved by the Contractor and wll
be paid for by an equitable adjustment to the contract price under the
CONTRACT CLAUSE titled "changes". Sanpling activities undertaken to
determ ne the presence of additional ACM shall be conducted by personne
who have successfully conpl eted the EPA Model Accreditation Plan ( MAP)
"Buil ding I nspector" training course required by 40 CFR 763, Subpart E,
Appendi x C.

1.4 SUBM TTALS
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CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Respiratory Protection Progranm G AO
Records of the respirator program
O eanup and Disposal; G AO

Waste shipnment records. Weigh bills and delivery tickets shal
be furnished for information only.

Detai |l ed Draw ngs; G AO

Descriptions, and site layout to include worksite contai nnent
area techni ques as prescribed on applicable SET-UP DETAI L SHEETS,
| ocal exhaust ventilation system|ocations, decontam nation units
and | oad-out units, other tenporary waste storage facility, access
tunnels, location of tenporary utilities (electrical, water
sewer) and boundari es of each regul ated area.
Mat eri al s and Equi prent

Manufacturer's catalog data for all materials and equi pnent to
be used in the work, including brand name, nodel, capacity,
performance characteristics and any other pertinent infornmation
Material Safety Data Sheets for all chemicals to be used onsite in
the sane format as inplenented in the Contractor's HAZARD
COVMUNI CATI ON PROGRAM  Data shal |l include, but shall not be
limted to, the followi ng itens:

a. Hgh Efficiency Filtered Air (HEPA) |ocal exhaust equi pnent

b. Vacuum cl eani ng equi prent

c. Pressure differential nonitor for HEPA | ocal exhaust
equi pnent

d. Air nonitoring equipnment
e. Respirators

f. Personal protective clothing and equi pnent

g. Govebag (if used)

h. Duct Tape

i. Disposal Containers

SECTI ON 13280A Page 11



RENOVATE BUI LDI NG 100-101, PHASE 11, |OM AAP, | A 990845B

j. Sheet Plastic

k. Wetting Agent

I. Not Used
m Prefabricated Decontamination Unit (if used)

n. Oher itens

0. Material Safety Data Sheets (for all chenicals proposed)
Qualifications; GAO

A witten report providing evidence of qualifications for
personnel, facilities and equi pnent assigned to the work.

Trai ni ng Program

A copy of the witten project site-specific training material as
indicated in 29 CFR 1926, Section .1101 that will be used to train
onsite enpl oyees. The training docunent shall be signed by the
Contractor's Designated |H and Conpetent Person.
Medi cal Requirenents

Physician's witten opinion.

Encapsul ants

SD-06 Test Reports
Exposure Assessnment and Air Monitoring; G AO

Initial exposure assessnents, negative exposure assessments,
air-nonitoring results and docunentati on.

Local Exhaust Ventil ation
Pressure differential recordings.
Li censes, Pernmits and Notifications; G AO
Li censes, pernits, and notifications.
SD-07 Certificates
Vacuum Filtrationand Ventil ati on Equi prent
Manufacturer's certifications showi ng conpliance with ANSI Z9.2

for:
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1

1

a. Vacuuns.

b. Water filtration equipnent.

c. Ventilation equipnent.

d. Oher equipnent required to contain airborne asbestos fibers.
5 QUALI FI CATI ONS
5.1 Witten Qualifications and O gani zati on Report

The Contractor shall furnish a witten qualifications and organi zati on
report providing evidence of qualifications of the Contractor, Contractor's
Proj ect Supervisor, Designated Conpetent Person, supervisors and workers;
Desi gnated I H (person assigned to project and firm name); independent
testing | aboratory; all subcontractors to be used including di sposa
transportation and di sposal facility firns, and any others assigned to
perform asbest os abat enent and support activities. The report shal
include an organi zation chart showing the Contractor's staff organization
for this project by name and title, chain of command and reporting
relationship with all subcontractors. The report shall be signed by the
Contractor, the Contractor's onsite project manager, Designated Conpetent
Person, Designated IH, designated testing |aboratory and the principals of

all subcontractors to be used. The Contractor shall include the follow ng
statenment in the report: "By signing this report | certify that the
personnel | amresponsible for during the course of this project fully

understand the contents of 29 CFR 1926, Section .1101, 40 CFR 61, Subpart

M and the federal, state and |ocal requirenments specified in paragraph
SAFETY AND HEALTH PROGRAM AND PLANS for those asbestos abatement activities
that they will be involved in."

.5.2 Speci fic Requirenents

The Contractor shall designate in witing, personnel neeting the follow ng
qualifications:

a. Designated Conpetent Person: The nane, address, tel ephone nunber,
and resune of the Contractor's Designated Conpetent Person shal
be provided. Evidence that the full-tine Designated Conpetent
Person is qualified in accordance with 29 CFR 1926, Sections .32
and .1101, has EPA Mddel Accreditation Plan (MAP)
"Contractor/Supervisor" training accreditation required by 40 CFR
763, Subpart E, Appendix C, and is experienced in the
adm ni stration and supervision of asbestos abatenent projects,

i ncl udi ng exposure assessnent and nonitoring, work practices,
abat ement net hods, protective neasures for personnel, setting up
and inspecting asbestos abatenent work areas, evaluating the
integrity of containnent barriers, placenment and operation of

| ocal exhaust systens, ACM generated waste contai nnment and

di sposal procedures, decontanination units installation and

mai nt enance requirenents, site safety and health requirenents,
notification of other enployees onsite, etc. The duties of the
Conpetent Person shall include the following: controlling entry
to and exit fromthe regul ated area; supervising any enpl oyee
exposure nonitoring required by 29 CFR 1926, Section .1101
ensuring that all enployees working within a regul ated area wear
t he appropriate personal protective equi pnent (PPE), are trained
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in the use of appropriate methods of exposure control, and use the
hygi ene facilities and decontam nation procedures specified; and
ensuring that engineering controls in use are in proper operating
conditions and are functioning properly. The Designated Conpetent
Person shall be responsible for conpliance with applicable
federal, state and | ocal requirenents, the Contractor's Acci dent
Prevention Pl an and Asbestos Hazard Abatenent Plan. The

Desi gnat ed Conpetent Person shall provide, and the Contractor
shal |l submt, the "Contractor/ Supervisor" course conpletion
certificate and the nost recent certificate for required refresher
training with the enployee "Certificate of Wrker Acknow edgnent"”
required by this paragraph. The Contractor shall subnit evidence
that this person has a mininumof 2 years of on-the-job asbestos
abat ement experience rel evant to OSHA conpetent person

requi renents. The Designated Conpetent Person shall be onsite at
all times during the conduct of this project.

b. Project and Ot her Supervisors: The Contractor shall provide the
nane, address, tel ephone nunber, and resune of the Project
Supervi sor and ot her supervi sors who have responsibility to
i npl enent the Accident Prevention Plan, including the Asbestos
Hazard Abatenent Plan and Activity Hazard Anal yses, the authority
to direct work performed under this contract and verify
conpl i ance, and have EPA Mddel Accreditation Plan ( MAP)
"Contractor/ Supervisor" training accreditation required by 40 CFR
763, Subpart E, Appendix C. The Project Supervisor and ot her
supervi sors shall provide, and the Contractor shall submit, the
"Contractor/ Supervisor" course conpletion certificate and the nost
recent certificate for required refresher training with the
enpl oyee "Certificate of Wrker Acknow edgnent" required by this
paragraph. The Contractor shall subnit evidence that the Project
Supervi sor has a m ni mum of 2 years of on-the-job asbestos
abat ement experience rel evant to project supervisor
responsibilities and the other supervisors have a mninumof 1 year

on-t he-job asbestos abat enent experience conmensurate with the
responsibilities they will have on this project.

c. Designated Industrial Hygienist: The Contractor shall provide the
nane, address, tel ephone nunber, resunme and other information
specified below for the Industrial Hygienist (IH selected to
prepare the Contractor's Asbestos Hazard Abatenent Plan, prepare
and performtraining, direct air nonitoring and assist the
Contractor's Conpetent Person in inplenenting and ensuring that
safety and health requirenents are conplied with during the
performance of all required work. The Designated IH shall be a
person who is board certified in the practice of industrial hygiene

or board eligible (nmeets all education and experience

requi renents) as determ ned and docunented by the American Board
of Industrial Hygiene (ABIH), has EPA Model Accreditation Plan
(MAP) "Contractor/Supervisor" training accreditation required by
40 CFR 763, Subpart E, Appendix C, and has a m ni mum of 2 years of
conpr ehensi ve experience in planning and overseei ng asbestos
abatenent activities. The Designated IH shall provide, and the
Contractor shall subnit, the "Contractor/Supervisor" course
conpletion certificate and the nost recent certificate for
required refresher training with the enployee "Certificate of

Wor ker Acknow edgnment” required by this paragraph. The Desi gnated
I H shall be conpletely independent fromthe Contractor according
to federal, state, or local regulations; that is, shall not be a
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Contractor's enpl oyee or be an enployee or principal of a firmin
a business relationship with the Contractor negating such

i ndependent status. A copy of the Designated IHs current valid
ABIH certification or confirmation of eligibility in witing from
the ABIH shall be included. The Designated IH shall visit the
site initially and as needed for the duration of asbestos
activities and shall be available for energencies.

d. Asbestos Abatement Workers: Asbestos abatenment workers shall neet
the requirenents contained in 29 CFR 1926, Section .1101, 40 CFR 61
Subpart M and other applicable federal, state and | oca
requi renents. Wbrker training docunentation shall be provided as
required on the "Certificate of Wrkers Acknow edgnment” in this
par agr aph.

e. Wrker Training and Certification of Wrker Acknow edgnent:
Trai ni ng docunentation will be required for each enpl oyee who wll
perform GSHA Class |, Cass Il, Cass Ill, or Class |V asbestos
abat ement operations. Such docunentation shall be subnmitted on a
Contractor generated formtitled "Certificate of Wrkers
Acknowl edgnent", to be conpleted for each enployee in the sane
format and containing the sane information as the exanpl e
certificate at the end of this section. Training course
conpletion certificates (initial and nost recent update refresher)
requi red by the information checked on the formshall be attached.

f. Physician: The Contractor shall provide the name, nedica
qualifications, address, and tel ephone nunber of the physician who
will or has perforned the nedical exan nations and eval uati ons of
the persons who will conduct the asbestos abatenent work tasks.
The physician shall be currently licensed by the state where the
workers will be or have been exani ned, have expertise in
pneunoconi osi s and shall be responsible for the determn nation of
nmedi cal surveillance protocols and for review of exam nation/test
results perfornmed in conpliance with 29 CFR 1926, Section .1101
and paragraph MEDI CAL REQUI REMENTS. The physician shall be
famliar with the site's hazards and the scope of this project.
The physician is not required to visit the work site.

g. First Ald and CPR Trai ned Persons: The nanes of at |east 2
persons who are currently trained in first aid and CPR by the
Anerican Red Cross or other approved agency shall be desi gnated
and shall be onsite at all times during site operations. They
shall be trained in universal precautions and the use of PPE as
described in the Bl oodborne Pat hogens Standard of 29 CFR 1910,
Section .1030 and shall be included in the Contractor's Bl oodborne
Pat hogen Program These persons nmay perform other duties but
shall be inmmedi ately available to render first aid when needed. A
copy of each designated person's current valid First Aid and CPR
certificate shall be provided.

h. I ndependent Testing Laboratory: The Contractor shall provide the
nane, address and tel ephone nunber of the independent testing
| aboratory selected to performthe sanple anal yses and report the
results. The testing laboratory shall be conpletely independent
fromthe Contractor as recogni zed by federal, state or |oca
regul ations. Witten verification of the following criteria,
signed by the testing |aboratory principal and the Contractor
shal | be subnitted:
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(1) Phase contrast mcroscopy (PCM: The laboratory is fully
equi pped and proficient in conducting PCM of airborne sanples
usi ng the nethods specified by 29 CFR 1926, Section .1101, CSHA
net hod | D-160, the nost current version of NI OSH Pub No. 84-100
Met hod 7400, and NI OSH Pub No. 84-100 Met hod 7402, transm ssion

el ectron mcroscopy (TEM; the laboratory is currently judged
proficient (classified as acceptable) in counting airborne
asbest os sanples by PCM by successful participation in each of the
last 4 rounds in the American Industrial Hygi ene Associ ation

(Al HA) Proficiency Anal ytical Testing (PAT) Program The sel ected
m croscopi sts who will analyze airborne sanples by PCM shall be
judged proficient in counting sanples as current participating
anal ysts in the AlHA PAT Program and shall have successfully
conpl eted the Asbestos Sanpling and Anal ysis course (N OSH 582 or
equi val ent).

(2) Polarized |ight mcroscopy (PLM: |If bulk analysis is

requi red, provide evidence that the |aboratory is fully equi pped
and proficient in conducting PLM anal yses of suspect ACM bul k
sanmples in accordance with 40 CFR 763, Subpart E, Appendix E; the
| aboratory is currently accredited by N ST under the NVLAP for
bul k asbestos analysis and will use anal ysts (nanes shall be
provi ded) with denonstrated proficiency to conduct PLMto include
its application to the identification and quantification of
asbest os content.

(3) Transnission electron mcroscopy (TEM: The |aboratory is
fully equi pped and proficient in conducting TEM anal ysi s of

ai rborne sanpl es using the nmandatory nmethod specified by 40 CFR 763,
Subpart E, Appendix E, the laboratory is currently accredited by

NI ST under the NVLAP for airborne sanple anal ysis of asbestos by
TEM the laboratory will use analysts that are currently

eval uated as conpetent with denonstrated proficiency under the

NI ST NVLAP for airborne sanple analysis of asbestos by TEM

i. Disposal Facility, Transporter: The Contractor shall provide
witten evidence that the landfill to be used is approved for
asbest os di sposal by the USEPA and state and |ocal regulatory
agenci es. Copi es of signed agreenents between the Contractor
(i ncluding subcontractors and transporters) and the asbestos waste
di sposal facility to accept and dispose of all asbestos containing
wast e generated during the performance of this contract shall be
provided. (Qualifications shall be provided for each subcontractor
or transporter to be used, indicating previous experience in
transport and di sposal of asbestos waste to include all required
state and | ocal waste haul er requirenents for asbestos. The
Contractor and transporters shall neet the DOT requirenents of 49
CFR 171, 49 CFR 172, and 49 CFR 173 as well as registration
requi renents of 49 CFR 107 and other applicable state or |oca
requirenents. The disposal facility shall neet the requirenents
of 40 CFR 61, Sections .154 or .155, as required in 40 CFR 61
Section .150(b), and other applicable state or |ocal requirenents.

1.6 REGULATORY REQUI REMENTS

In addition to detailed requirenments of this specification, work perforned

SECTI ON 13280A Page 16



RENOVATE BUI LDI NG 100-101, PHASE 11, |OM AAP, | A 990845B

under this contract shall conply with EM 385-1-1, applicable federal

state, and |local |aws, ordinances, criteria, rules and regul ations
regardi ng handling, storing, transporting, and di sposing of asbestos waste
materials. This includes, but is not limted to, OSHA standards, 29 CFR
1926, especially Section .1101, 40 CFR 61, Subpart M and 40 CFR 763.
Matters of interpretation of standards shall be submitted to the
appropriate adm nistrative agency for resolution before starting work.
VWere the requirements of this specification, applicable laws, criteria,
ordi nances, regul ations, and referenced docunents vary, the nost stringent
requi renents shall apply.

1.7 SAFETY AND HEALTH PROGRAM AND PLANS

The Contractor shall develop and submit a witten conprehensive
site-specific Accident Prevention Plan at |east 30 days prior to the
preconstruction conference. The Accident Prevention Plan shall address
requi renents of EM 385-1-1, Appendix A, covering onsite work to be
performed by the Contractor and subcontractors. The Accident Prevention
Pl an shall incorporate an Asbestos Hazard Abatenent Plan, and Activity
Hazard Anal yses as separate appendices into one (1) site specific Accident
Prevention Pl an docunment. Any portions of the Contractor's overall Safety
and Health Programthat are referenced in the Accident Prevention Pl an,
e.g., respirator program hazard conmunication program confined space
entry program etc., shall be included as appendices to the Accident
Prevention Plan. The plan shall be prepared, signed (and seal ed,
including certification nunber if required), and dated by the Contractor's
Desi gnhated I H, Conpetent Person, and Project Supervisor.

1.7.1 Asbest os Hazard Abat enent Pl an Appendi X

The Asbest os Hazard Abatenment Pl an appendi x to the Accident Prevention Plan
shal | include, but not be limted to, the foll ow ng:

a. The personal protective equi pnent to be used;

b. The location and description of regulated areas including clean
and dirty areas, access tunnels, and decontanination unit (clean
room shower room equi pment room storage areas such as | oad-out
unit);

c. Initial exposure assessnent in accordance with 29 CFR 1926,
Section .1101;

d. Level of supervision

e. Method of notification of other enployers at the worksite;

f. Abatenent nethod to include contai nment and control procedures;
g. Interface of trades involved in the construction

h. Sequenci ng of asbestos rel ated work;

i. Storage and di sposal procedures and pl an

j. Type of wetting agent and/or asbestos encapsul ant to be used;

k. Location of |ocal exhaust equipnent;
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1

1

. Air nonitoring nethods (personal, environmental and clearance);
m Bul k sanpling and anal ytical nethods (if required);

n. A detailed description of the nmethod to be enployed in order to
control the spread of ACM wastes and airborne fiber concentrations;

0. Fire and nedi cal energency response procedures;
p. The security procedures to be used for all regul ated areas.
7.2 Activity Hazard Anal yses Appendi x

Activity Hazard Anal yses, for each major phase of work, shall be submtted
and updated during the project. The Activity Hazard Anal yses format shal
be in accordance with EM 385-1-1 (Figure 1-1). The analysis shall define
the activities to be perforned for a najor phase of work, identify the
sequence of work, the specific hazards anticipated, and the contro
neasures to be inplenented to elimnate or reduce each hazard to an
acceptable level. Wrk shall not proceed on that phase until the Activity
Hazard Anal yses has been accepted and a preparatory neeting has been
conducted by the Contractor to discuss its contents with everyone engaged
in the activities, including the onsite Governnent representatives. The
Activity Hazard Anal yses shall be continuously reviewed and, when
appropriate, nodified to address changing site conditions or operations.

. 8 PRECONSTRUCTI ON CONFERENCE AND ONSI TE SAFETY

The Contractor and the Contractor's Designated Conpetent Person, and

Proj ect Supervisor, shall neet with the Contracting Oficer prior to

begi nning work at a safety preconstruction conference to discuss the
details of the Contractor's submitted Accident Prevention Plan to include
the Asbestos Hazard Abatement Plan and Activity Hazard Anal yses appendi ces.
Deficiencies in the Accident Prevention Plan will be discussed and the

Acci dent Prevention Plan shall be revised to correct the deficiencies and
resubmtted for acceptance. Any changes required in the specification as a
result of the Accident Prevention Plan shall be identified specifically in
the plan to allow for free discussion and acceptance by the Contracting
Oficer, prior to the start of work. Onsite work shall not begin until the
Accident Prevention Plan has been accepted. A copy of the witten Accident
Prevention Plan shall be maintained onsite. Changes and nodifications to
the accepted Accident Prevention Plan shall be made with the know edge and
concurrence of the Designated IH, the Project Supervisor, Designated
Conpetent Person, and the Contracting Oficer. Should any unforeseen
hazard become evident during the perfornmance of the work, the Designated
Conpetent Person shall bring such hazard to the attention of the Project
Supervi sor, Designhated IH, and the Contracting O ficer, both verbally and
in witing, for resolution as soon as possible. 1In the interim al
necessary action shall be taken by the Contractor to restore and naintain
safe working conditions in order to safeguard onsite personnel, visitors,
the public, and the environnent. Once accepted by the Contracting Oficer,
the Accident Prevention Plan, including the Asbestos Hazard Abatenent Pl an
and Activity Hazard Analyses will be enforced as if an addition to the
contract. Disregarding the provisions of this contract or the accepted
Acci dent Prevention Plan will be cause for stopping of work, at the
discretion of the Contracting Oficer, until the matter has been rectified.

9 SECURI TY
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Barriers to prevent entry of unauthorized personnel shall be provided for
each regul ated area. A |og book shall be kept docunenting entry into and
out of the regulated area. Entry into regulated areas shall only be by
personnel authorized by the Contractor and the Contracting Oficer.
Personnel authorized to enter regul ated areas shall be trained, be
nedi cal | y eval uated, and wear the required personal protective equi pnent
for the specific regulated area to be entered.

1.10 MEDI CAL REQUI REMENTS
Medi cal requirenents shall conformto 29 CFR 1926, Section .1101.
1.10.1 Medi cal Exami nati ons

Bef ore bei ng exposed to airborne asbestos fibers, workers shall be provided
with a nedical exami nation as required by 29 CFR 1926, Section .1101 and
other pertinent state or local requirenents. This requirenent shall have
been satisfied within the last 12 nonths. The sanme medical exam nation
shal | be given on an annual basis to enpl oyees engaged in an occupation

i nvol ving asbestos and within 30 cal endar days before or after the

term nation of enploynent in such occupation. X-ray films of asbestos
workers shall be identified to the consulting radi ol ogi st and nedi ca

record jackets shall be marked with the word "asbestos."

1.10.1.1 I nformati on Provided to the Physician

The Contractor shall provide the following information in witing to the
exam ni ng physi ci an:

a. A copy of 29 CFR 1926, Section .1101 and Appendices D, E, G and |

b. A description of the affected enployee's duties as they relate to
t he enpl oyee' s exposure;

c. The enployee's representative exposure |evel or anticipated
exposure | evel

d. A description of any personal protective and respiratory equiprment
used or to be used;

e. Information from previous nedical exaninations of the affected
enpl oyee that is not otherw se available to the exan ning
physi ci an.

1.10.1.2 Witten Medical Opinion

For each worker, a witten nmedical opinion prepared and signed by a
i censed physician indicating the foll ow ng:

a. Summary of the results of the examination

b. The potential for an existing physiological condition that woul d
pl ace the enpl oyee at an increased risk of health inpairnent from
exposure to asbestos.

c. The ability of the individual to wear personal protective

equi prent, including respirators, while perfornm ng strenuous work
tasks under cold and/or heat stress conditions.
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d. A statenment that the enpl oyee has been inforned of the results of
t he exam nation, provided with a copy of the results, informed of
the increased risk of lung cancer attributable to the comnbined
ef fect of snoking and asbestos exposure, and inforned of any
medi cal condition that nay result from asbestos exposure.

1.10.2 Medi cal and Exposure Records

Conpl ete and accurate records shall be maintai ned of each enpl oyee's

nedi cal exam nations, nedical records, and exposure data, as required by 29
CFR 1910, Section .1910.20 and 29 CFR 1926, Section .1101 for a period of 50
years after termnation of enploynent. Records of the required nedica
exam nations and exposure data shall be nade avail able, for inspection and
copying, to the Assistant Secretary of Labor for Occupational Safety and
Health (OSHA) or authorized representatives of the enpl oyee and an

enpl oyee' s physi ci an upon request of the enployee or fornmer enployee. A
copy of the required nmedical certification for each enpl oyee shall be

mai ntai ned on file at the worksite for review, as requested by the
Contracting Oficer or the representatives.

1.11  TRAI NI NG PROGRAM

1.11.1 CGeneral Training Requirenents
The Contractor shall establish a training programas specified by EPA Mdel
Accreditation Plan (MAP), training requirenents at 40 CFR 763, Subpart E,
Appendi x C, any State of |lowa requirenents, OSHA requirenments at 29 CFR 1926
Section .1101(k)(9), and this specification. Contractor enpl oyees shal
conplete the required training for the type of work they are to perform and
such training shall be docunented and provided to the Contracting Oficer
as specified in paragraph QUALI FI CATI ONS.

1.11.2 Proj ect Specific Training

Prior to comencenent of work, each worker shall be instructed in the
foll owi ng project specific training:

a. The hazards and health effects of the specific types of ACMto be
abat ed;

b. The content and requirenents of the Contractor's Accident
Prevention Plan to include the Asbestos Hazard Abatenent Plan and
Activity Hazard Anal yses and site-specific safety and health
precauti ons;

c. Hazard Communication Program

d. Hands-on training for each asbestos abatenent technique to be
enpl oyed;

e. Heat and/or cold stress nonitoring specific to this project;
f. Ar nonitoring program and procedures;

g. Medical surveillance to include nmedical and exposure
record- keepi ng procedures;

h. The association of cigarette snoke and ashestos-rel ated di sease;
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i. Security procedures;

j. Specific work practice controls and engi neering controls required
for each O ass of work in accordance with 29 CFR 1926, Section .1101.

1.12 RESPI RATORY PROTECTI ON PROGRAM

The Contractor shall establish in witing, and inplenent a respiratory
protection programin accordance with 29 CFR 1926, Section .1101, 29 CFR
1910, Section .134, ANSI Z788.2, CGA G 7, CGA G 7.1 and DETAIL SHEET 12.

The Contractor shall establish mininumrespiratory protection requirenents
based on neasured or anticipated | evels of airborne asbestos fiber
concentrations encountered during the performance of the asbestos abatenent
work. The Contractor's respiratory protection programshall include, but
not be limted to, the follow ng el enents:

a. The conpany policy, used for the assignnent of individua
responsibility, accountability, and inplenentation of the
respiratory protection program

b. The standard operating procedures covering the selection and use
of respirators. Respiratory selection shall be determ ned by the
hazard to which the worker is exposed.

c. Medical evaluation of each user to verify that the worker nay be
assigned to an activity where respiratory protection is required.

d. Training in the proper use and limtations of respirators.

e. Respirator fit-testing, i.e., quantitative, qualitative and
i ndi vidual functional fit checks.

f. Regular cleaning and disinfection of respirators.

g. Routine inspection of respirators during cleaning and after each
use when designated for emergency use.

h. Storage of respirators in convenient, clean, and sanitary
| ocati ons.

i. Surveillance of regulated area conditions and degree of enployee
exposure (e.g., through air nonitoring).

j. Regular evaluation of the continued effectiveness of the
respiratory protection program

k. Recognition and procedures for the resol ution of special problens
as they affect respirator use (e.g., no facial hair that cones
bet ween the respirator face piece and face or interferes with
val ve function; prescription eye wear usage; contact |enses usage;
etc.).

I. Proper training in putting on and renoving respirators.
1.12.1 Respiratory Fit Testing
A qualitative or quantitative fit test conforming to 29 CFR 1926, Section

1101, Appendi x C shall be conducted for each Contractor worker required to
wear a respirator, and for the Contracting O ficer and authorized visitors
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who enter a regul ated area where respirators are required to be worn. A
respirator fit test shall be perforned for each worker wearing a

negati ve-pressure respirator prior to initially wearing a respirator on
this project and every 6 nonths thereafter. The qualitative fit tests may
be used only for testing the fit of half-nask respirators where they are
permtted to be worn, or of full-facepiece air purifying respirators where
they are worn at | evels at which half-facepiece air purifying respirators
are permitted. |f physical changes develop that will affect the fit, a new
fit test for the worker shall be performed. Functional fit checks shall be
performed by enpl oyees each tine a respirator is put on and in accordance
with the manufacturer's recomendati on.

1.12.2 Respi rator Sel ection and Use Requirenents

The Contractor shall provide respirators, and ensure that they are used as
required by 29 CFR 1926, Section .1101 and in accordance with the

manuf acturer's recommendati ons. Respirators shall be jointly approved by
the M ne Safety and Health Admi nistration and the National Institute for
Qccupational Safety and Health (MSHA/ NI GSH), or by NI OSH, under the

provi sions of 42 CFR 84, for use in environnents containing airborne
asbestos fibers. Personnel who handle ACM enter regul ated areas that
require the wearing of a respirator, or who are otherw se carryi ng out
abatenent activities that require the wearing of a respirator, shall be
provided with approved respirators that are fully protective of the worker
at the neasured or anticipated airborne asbestos concentration |level to be
encountered. For air-purifying respirators, the particulate filter portion
of the cartridges or canister approved for use in airborne asbestos
environnments shall be high-efficiency particulate air (HEPA). The initial
respirator selection and the decisions regarding the upgradi ng or
downgradi ng of respirator type shall be nade by the Contractor based on the
neasured or anticipated airborne asbestos fiber concentrations to be
encountered. Recommendati ons nade by the Contractor to downgrade
respirator type shall be submitted in witing to the Contracting Oficer.
The Contractor's Designated Conpetent Person shall have the authority to
take i nmedi ate action to upgrade or downgrade respiratory type when there
is an inmedi ate danger to the health and safety of the wearer. Respirators
shall be used in the follow ng circunstances:

a. During all Cass | asbestos jobs.

b. During all Cass Il work where the ACMis not renoved in a
substantially intact state.

c. During all Cass Il and Il work which is not perforned using wet
nmet hods. Respirators need not be worn during removal of ACM from
sl oped roofs when a negative exposure assessnent has been nmade and
ACMis renoved in an intact state.

d. During all Cass Il and Il asbestos jobs where the Contractor
does not produce a negative exposure assessnent.

e. During all Class IlIl jobs where TSI or surfacing ACMis being
di st ur bed.

f. During all Cass IV wrk performed within regulated areas where
enpl oyees performng other work are required to wear respirators.

g. During all work where enpl oyees are exposed above the PEL-TWA or
PEL- Excursion Limt.
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h. In emergencies
1.12.3 Class | Wirk

The Contractor shall provide: (1) atight-fitting, powered air purifying
respirator equipped with high efficiency filters, or (2) a full-facepiece
supplied air respirator operated in the pressure demand node, equipped with
HEPA egress cartridges, or (3) an auxiliary positive pressure

sel f-contai ned breathing apparatus, for all enployees within the regul ated
area where Cass | work is being perforned; provided that a negative
exposure assessnment has not been produced, and that the exposure level will
not exceed 1 f/cc as an 8-hour time weighted average. A full-facepiece
supplied air respirator, operated in the pressure demand node, equi pped
with an auxiliary positive pressure self-contained breathi ng apparatus
shal | be provided under such conditions, if the exposure assessnent

i ndi cates exposure |evels above 1 f/cc as an 8-hour tine weighted average.

1.12.4 Class Il and Il Wrk

The Contractor shall provide an air purifying respirator, other than a

di sposabl e respirator, equipped with high-efficiency filters whenever the
enpl oyee perfornms Class Il and Il asbestos jobs where the Contractor does
not produce a negative exposure assessnment ; and Cass Il jobs where TS
or surfacing ACMis being disturbed.

1.12.5 Sani tation

Enpl oyees who wear respirators shall be pernmitted to | eave work areas to
wash their faces and respirator facepi eces whenever necessary to prevent
skin irritation associated with respirator use.

1.13 HAZARD COMVUNI CATI ON PROGRAM

A hazard conmuni cati on program shall be established and i nplenmented in
accordance with 29 CFR 1926, Section .59. Material safety data sheets
(MBDSs) shall be provided for all hazardous materials brought onto the
worksite. One copy shall be provided to the Contracting Officer and 1 copy
shall be included in the Contractor's Hazard Communi cati on Program

1.14 LICENSES, PERM TS AND NOTI FI CATI ONS
1.14.1 Ceneral Legal Requirenents

Necessary |icenses, permts and notifications shall be obtained in
conjunction with the project's asbestos abatenent, transportati on and

di sposal actions and tinely notification furnished of such actions as
required by federal, state, regional, and local authorities. The
Contractor shall notify the Regional Ofice of the USEPA, state's

envi ronmental protection agency responsible for asbestos air em ssions, any
| ocal air pollution control district/agency, state OSHA program and the
Contracting Officer in witing, at least 10 days prior to the comrencenent
of work, in accordance with 40 CFR 61, Subpart M and state and | oca
requirenments to include the mandatory "Notification of Denolition and
Renovati on Record" form and other required notification docunents.
Notification shall be by Certified Mail, Return Receipt Requested. The
Contractor shall furnish copies of the receipts to the Contracting Oficer,
inwiting, prior to the cormencenent of work. A copy of the renta
conpany's witten acknow edgnment and agreenent shall be provided as
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requi red by paragraph RENTAL EQUI PMENT. For |icenses, permts, and
notifications that the Contractor is responsible for obtaining, the
Contractor shall pay any associated fees or other costs incurred.

1.14.2 Litigation and Notification

The Contractor shall notify the Contracting Officer if any of the follow ng
occur:

a. The Contractor or any of the subcontractors are served with notice
of violation of any law, regulation, permt or |license which
relates to this contract;

b. Proceedings are commenced which could | ead to revocation of
related pernmits or licenses; pernmits, |licenses or other Governnent
aut horizations relating to this contract are revoked,;

c. Litigation is commenced which would affect this contract;

d. The Contractor or any of the subcontractors beconme aware that
their equipnent or facilities are not in conpliance or may fail to
conply in the future with applicable laws or regul ations.

1.15 PERSONAL PROTECTI VE EQUI PMENT

Three conpl ete sets of personal protective equipnent shall be made
available to the Contracting Oficer and authorized visitors for entry to
the regul ated area. Contracting Oficer and authorized visitors shall be
provided with training equivalent to that provided to Contractor enpl oyees
in the selection, fitting, and use of the required personal protective
equi prrent and the site safety and health requirenents. Contractor workers
shal |l be provided with personal protective clothing and equi pnent and the
Contractor shall ensure that it is worn properly. The Contractor's

Desi gnated I H and Desi gnat ed Conpetent Person shall select and approve al
the required personal protective clothing and equi pnment to be used.

1.15.1 Respirators

Respirators shall be in accordance wth paragraph RESPI RATORY PROTECTI ON
PROGRAM

1.15.2 Whol e Body Protection

Per sonnel exposed to airborne concentrati ons of asbestos that exceed the
PELs, or for all OSHA C asses of work for which a required negative
exposure assessnment is not produced, shall be provided with whol e body
protection and such protection shall be worn properly. The Contractor's
Desi gnated | H and Conpetent Person shall select and approve the whol e body
protection to be used. The Conpetent Person shall exanmi ne work suits worn
by enpl oyees at |east once per work shift for rips or tears that may occur
during performance of work. When rips or tears are detected while an

enpl oyee is working, rips and tears shall be inmredi ately nended, or the
work suit shall be imediately replaced. Disposable whole body protection
shal | be di sposed of as asbestos contani nated waste upon exiting fromthe
regul ated area. Reusable whol e body protection worn shall be either

di sposed of as asbestos contam nated waste upon exiting fromthe regul ated
area or be properly laundered in accordance with 29 CFR 1926, Section .1101.
Wol e body protection used for ashestos abatenent shall not be renoved
fromthe worksite by a worker to be cleaned. Reconmendations rmade by the
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Contractor to downgrade whol e body protection shall be submitted in witing
to the Contracting Oficer. The Contractor's Designated Conpetent Person,
has the authority to take i medi ate action to upgrade or downgrade whol e
body protection when there is an i medi ate danger to the health and safety
of the wearer.

1.15. 2.1 Coveralls

Di sposabl e-i npernmeabl e coveralls with a zi pper front shall be provided.
Sl eeves shall be secured at the wists, and foot coverings secured at the
ankl es. See DETAIL SHEET 13.

1.15.2.2 Work C ot hi ng

An additional coverall shall be provided when the abatenent and contro
net hod enpl oyed does not provide for the exit fromthe regul ated area
directly into an attached decontam nation unit. doth work clothes for
wear under the protective coverall, and foot coverings, shall be provided
when work i s being conducted in | ow tenmperature conditions. C oth work
clothes shall be either disposed of as asbestos contam nated waste or
properly laundered in accordance with 29 CFR 1926, Section .1101.

1.15.2.3 d oves

G oves shall be provided to protect the hands. Wiere there is the
potential for hand injuries (i.e., scrapes, punctures, cuts, etc.) a
sui tabl e gl ove shall be provided and used.

1.15.2. 4 Foot Coveri ngs

Cloth socks shall be provided and worn next to the skin. Footwear, as
required by OSHA and EM 385-1-1, that is appropriate for safety and health
hazards in the area shall be worn. Rubber boots shall be used in noist or
wet areas. Reusable footwear renpved fromthe regul ated area shall be

t horoughl y decontam nated or di sposed of as ACM waste. Disposable
protective foot covering shall be disposed of as ACMwaste. |f rubber
boots are not used, disposable foot covering shall be provided.

1.15.2.5 Head Coveri ng
Hood type di sposabl e head covering shall be provided. |In addition,
protective head gear (hard hats) shall be provided as required. Hard hats
shall only be renoved fromthe regul ated area after being thoroughly
decont am nat ed.

1.15.2.6 Protecti ve Eye Wear
Eye protection provided shall be in accordance with ANSI Z87. 1.

1.16 HYG ENE FACI LI TI ES AND PRACTI CES
The Contractor shall establish a decontanination area for the
decontam nati on of enpl oyees, nmaterial and equi pnent. The Contractor shal
ensure that enpl oyees enter and exit the regul ated area through the
decontami nation area. The decontam nation facility used shall conply with
Federal and state regul ations and these specifications.

1.16.1 Shower Facilities
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Shower facilities, when provided, shall conply with 29 CFR 1910, Section .141(d)(3).
1.16.2 3- St age Decont ani nati on Area

A tenporary negative pressure decontanmi nation unit that is adjacent and
attached in a | eak-tight manner to the regul ated area shall be provided
where appropriate for the work to be performed and as described in SET-UP
DETAI L SHEET Nunbers 22 and 23. Uilization of prefabricated units shal
have prior approval of the Contracting O ficer. The decontani nation unit
shal | have an equi pnent room and a cl ean room separated by a shower that
conmplies with 29 CFR 1910, Section .141 (unless the Contractor can
denonstrate that such facilities are not feasible). Equipnent and surfaces
of containers filled with ACM shall be cleaned prior to renoving themfrom
the equi pment room or area. Surfaces of the equi pnent room shall be wet
wiped 2 times after each shift. Materials used for wet w ping shall be
di sposed of as asbestos contam nated waste. Two separate | ockers shall be
provi ded for each asbestos worker, one in the equi pnent room and one in the
clean room |f approved by the Contracting O ficer, hot water service nmay
be secured fromthe building hot water system provi ded backfl ow protection
is installed by the Contractor at the point of connection. Should
sufficient hot water be unavail able, the Contractor shall provide a m nimnmm
40 gal. electric water heater with m nimumrecovery rate of 20 gal. per
hour and a tenperature controller for each showerhead. The Contractor
shal | provide a mnimum of 2 showers. |nstantaneous type in-line water
heater may be incorporated at each shower head in lieu of hot water heater,
upon approval by the Contracting Oficer. Flow and tenperature controls
shall be located within the shower and shall be adjustable by the user.
The wastewat er punp shall be sized for 1.25 tines the showerhead flowrate
at a pressure head sufficient to satisfy the filter head | oss and discharge
line | osses. The punp shall supply a minimum 25 gpmflowwith 35 ft. of
pressure head. Used shower water shall be collected and filtered to renove
asbestos contamination. Filters and residue shall be di sposed of as
asbestos contaminated material, per DETAIL SHEETS 9 and 14. Filtered water
shal | be discharged to the sanitary system \astewater filters shall be
installed in series with the first stage pore size of 20 nicrons and the
second stage pore size of 5 microns. The floor of the decontam nation
unit's clean roomshall be kept dry and clean at all tinmes. Water fromthe
shower shall not be allowed to wet the floor in the clean room Surfaces
of the clean room and shower shall be wet-wiped 2 times after each shift
change with a disinfectant solution. Proper housekeepi ng and hygi ene
requi renents shall be nmintained. Soap and towels shall be provided for
showering, washing and drying. Any cloth towels provided shall be disposed
of as ACM waste or shall be laundered in accordance with 29 CFR 1926,
Section .1101.

1.16.3 Load-Qut Unit

A tenporary load-out unit that is adjacent and connected to the regul ated
area and access tunnel (if needed) shall be provided as described in DETAIL
SHEET Numbers 20 and 25. Uilization of prefabricated units shall have
prior approval of the Contracting Oficer. The |load-out unit shall be
attached in a | eak-tight manner to each regulated area. Surfaces of the

| oad-out unit and access tunnel shall be adequately wet-wiped 2 tines after
each shift change. Materials used for wet w ping shall be disposed of as
asbest os cont ani nat ed wast e.

1.16.4 Decont am nati on Requirenents for Cass |V Wrk

The Contractor shall ensure that enployees perfornming Cass |V wrk within
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a regul ated area conply with the hygi ene practice required of enpl oyees
perform ng work which has a higher classification within that regul ated area.

1.16.5 Decont am nation Area Entry Procedures

The Contractor shall ensure that enpl oyees entering the decontam nation
area through the clean room or clean area:

a. Renove street clothing in the clean roomor clean area and deposit
it in |ockers.

b. Put on protective clothing and respiratory protection before
| eaving the clean roomor clean area.

c. Pass through the equipnment roomto enter the regul ated area.
1.16.6 Decont ami nation Area Exit Procedures
The Contractor shall ensure that the follow ng procedures are foll owed:

a. Before leaving the regul ated area, respirators shall be worn while
enpl oyees renove all gross contam nation and debris fromtheir
wor k cl ot hi ng usi ng a HEPA vacuum

b. Enployees shall renove their protective clothing in the equi pnent
room and deposit the clothing in | abel ed i nperneabl e bags or
containers (see Detail Sheets 9 and 14) for disposal and/or
| aunderi ng.

c. Enployees shall not renove their respirators in the equi pnent room

d. Enployees shall shower prior to entering the clean room If a
shower has not been | ocated between the equi pnent room and the
clean roomor the work is performed outdoors, the Contractor shal
ensure that enpl oyees engaged in Class | asbestos jobs: a) Renove
asbestos contamination fromtheir work suits in the equi pnent room
or decontam nation area using a HEPA vacuum before proceeding to a
shower that is not adjacent to the work area; or b) Renobve their
contam nated work suits in the equi prent room w thout cleaning
wor ksuits, and proceed to a shower that is not adjacent to the
wor k ar ea.

e. After showering, enployees shall enter the clean room before
changing into street clothes.

1.16.7 Lunch Areas

The Contractor shall provide lunch areas in which the airborne
concentrations of asbestos are below 0.01 f/cc.

1.16.8 Snoki ng

Smoking, if allowed by the Contractor, shall only be permitted in
desi gnated areas approved by the Contracting O ficer.

1.17 REGULATED AREAS

Al Cass | or Il ashestos work shall be conducted within regul ated areas.
The regul ated area shall be denarcated to mininize the nunber of persons
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within the area and to protect persons outside the area from exposure to

ai rborne asbestos. \Were critical barriers or negative pressure encl osures
are used, they shall demarcate the regul ated area. Access to regul ated
areas shall be limted to authorized persons. The Contractor shall contro
access to regul ated areas, ensure that only authorized personnel enter, and
verify that Contractor required nedical surveillance, training and
respiratory protection programrequirenments are nmet prior to allow ng
entrance.

1.18 WARNI NG SI GNS AND TAPE

Warni ng signs and tape printed in English shall be provided at the

regul ated boundaries and entrances to regul ated areas. The Contractor
shal |l ensure that all personnel working in areas contiguous to regul ated
areas conprehend the warning signs. Signs shall be located to allow
personnel to read the signs and take the necessary protective steps
required before entering the area. Warning signs, as shown and descri bed
in DETAIL SHEET 11, shall be in vertical format conform ng to 29 CFR 1910
and 29 CFR 1926, Section .1101, a mininmumof 20 by 14 inches, and
displaying the following I egend in the | ower panel:

DANGER
ASBESTOS
CANCER AND LUNG DI SEASE HAZARD
AUTHORI ZED PERSONNEL ONLY
RESPI RATORS AND PROTECTI VE CLOTHI NG ARE REQUI RED I N THI S AREA

Spaci ng between lines shall be at |east equal to the height of the upper of
any two lines. Warning tape shall be provided as shown and descri bed on
DETAI L SHEET 11. Decontamination unit signage shall be as shown and

descri bed on DETAIL SHEET 15.

1.19 WARNI NG LABELS

Warning | abels shall be affixed to all asbestos disposal containers used to
contain ashestos materials, scrap, waste debris, and other products

contami nated with ashestos. Containers with preprinted warning |abels
conform ng to requirenments are acceptable. Warning |abels shall be as
described in DETAIL SHEET 14, shall conformto 29 CFR 1926, Section .1101
and shall be of sufficient size to be clearly |egible displaying the
foll owi ng | egend:

DANGER
CONTAI NS ASBESTOS FI BERS
AVO D CREATI NG DUST
CANCER AND LUNG DI SEASE HAZARD

1.20 LOCAL EXHAUST VENTI LATI ON
Local exhaust ventilation units shall conformto ANSI Z9.2 and 29 CFR 1926,
Section .1101. Filters on |local exhaust system equi pment shall conformto
ANSI 79.2 and UL 586. Filter shall be UL | abel ed.

1.21 TOOLS
Vacuunms shall be | eak proof to the filter, equipped with HEPA filters, of
sufficient capacity and necessary capture velocity at the nozzle or nozzle

attachnment to efficiently collect, transport and retain the ACM waste
material. Power tools shall not be used to renmbve ACM unless the tool is
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equi pped with effective, integral HEPA filtered exhaust ventilation capture
and col l ection system or has otherw se been approved for use by the
Contracting Oficer. Residual asbestos shall be renoved fromreusabl e
tools prior to storage and reuse. Reusable tools shall be thoroughly
decontam nated prior to being renoved fromregul ated areas.

1.22 RENTAL EQUI PMENT

If rental equiprment is to be used, witten notification shall be provided
to the rental agency, concerning the intended use of the equipnent, the
possibility of asbestos contamination of the equi pnment and the steps that
will be taken to decontam nate such equipnent. A witten acceptance of the
terns of the Contractor's notification shall be obtained fromthe renta
agency.

1.23 AR MONI TORI NG EQUI PMENT

The Contractor's Designated IH shall approve air nonitoring equi pnment to be
used to collect sanples. The equipnment shall include, but shall not be
l[imted to:

a. High-volune sanpling punps that can be calibrated and operated at
a constant airflowup to 16 liters per minute when equipped with a
sanpling train of tubing and filter cassette.

b. Low volune, battery powered, body-attachable, portable persona
punps that can be calibrated to a constant airflow up to
approximately 3.5 liters per mnute when equipped with a sanpling
train of tubing and filter cassette, and a sel f-contained
rechar geabl e power pack capabl e of sustaining the calibrated fl ow
rate for a mininmumof 10 hours. The punps shall al so be equipped
with an automatic flow control unit which shall maintain a
constant flow, even as filter resistance increases due to
accunmul ation of fiber and debris on the filter surface.

c. Single use standard 25 nmm di aneter cassette, open face, 0.8 nicron
pore size, mixed cellulose ester menbrane filters and cassettes
with 50 nmelectrically conductive extension cow, and shrink
bands, to be used with [ow flow punps in accordance with 29 CFR
1926, Section .1101 for personal air sanpling.

d. Single use standard 25 nm di aneter cassette, open face, 0.45
nm cron pore size, mxed cellul ose ester nmenbrane filters and
cassettes with 50 mmelectrically conductive cow, and shrink
bands, to be used with high flow punps when conducti ng
environnental area sanpling using NI OSH Pub No. 84-100 Methods
7400 and 7402, (and the transm ssion electric nicroscopy nethod
specified at 40 CFR 763 if required).

e. Appropriate plastic tubing to connect the air sanpling punp to the
selected filter cassette.

f. A flowcalibrator capable of calibration to within plus or mnus 2
percent of reading over a tenperature range of nminus 4 to plus
140 degrees F and traceable to a NI ST prinmary standard.
1.24  EXPENDABLE SUPPLI ES

1.24.1 d ovebag
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G ovebags shall be provided as described in 29 CFR 1926, Section .1101 and
SET- UP DETAI L SHEET 10. The gl ovebag assenbly shall be 6 m | thick

pl astic, prefabricated and seam ess at the bottom with preprinted OSHA
war ni ng | abel .

1.24.2 Duct Tape

I ndustrial grade duct tape of appropriate w dths suitable for bondi ng sheet
pl astic and di sposal container shall be provided.

1.24.3 Di sposal Contai ners
Leak-tight (defined as solids, liquids, or dust that cannot escape or spil
out) disposal containers shall be provided for ACM wastes as required by 29
CFR 1926 Section .1101 and DETAIL SHEETS 9A, 9B, and 14.

1.24. 4 Di sposal Bags

Leak-tight bags, 6 ml thick, shall be provided for placenment of asbestos
generated waste as described in DETAIL SHEET 9A

1.24.5 Sheet Plastic
Sheet plastic shall be polyethylene of 6 mil mninmmthickness and shal

be provided in the | argest sheet size necessary to mnimze seans. Fil m
shall conformto ASTM D 4397

1.24.6 Anmended Water
Amended water shall neet the requirenments of ASTM D 1331.
1.24.7 Masti c Removi ng Sol vent

Mastic renoving solvent (if used) shall be nonflammabl e and shall not
contain nmethylene chloride, glycol ether, or hal ogenated hydrocarbons.
Sol vents used onsite shall have a flash point greater than 140 degrees F

1.24.8 Leak-ti ght Wapping

Two layers of 6 nmil mninumthick polyethyl ene sheet stock shall be used
for the containment of renoved asbestos-containing conponents or naterials
too large to be placed in disposal bags as described in DETAIL SHEET 9B
Upon pl acenent of the ACM conponent or nmaterial, each |ayer shall be
individually | eak-tight sealed with duct tape.

1.24.9 Vi ewi ng I nspection W ndow
VWere feasible, a mnimumof 1 clear, 1/8 inch thick, acrylic sheet, 18
by 24 inches, shall be installed as a view ng inspection wi ndow at eye
level on a wall in each containment enclosure. The w ndows shall be seal ed
| eak-tight with industrial grade duct tape.

1.24.10 Wetting Agents
Renoval encapsul ant (a penetrating encapsul ant) shall be provi ded when

conducting renoval abatenent activities that require a |onger renoval tine
or are subject to rapid evaporation of anended water. The renvoval
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encapsul ant shall be capable of wetting the ACM and retarding fiber rel ease
during di sturbance of the ACM greater than or equal to that provided by
amended water. Performance requirenments for penetrating encapsul ants are
specified in paragraph ENCAPSULANTS.

1.25 M SCELLANEQUS | TEMS

A sufficient quantity of other itens, such as, but not limted to:
scrapers, brushes, brooms, staple guns, tarpaulins, shovels, rubber
squeegees, dust pans, other tools, scaffolding, staging, enclosed chutes,
wooden | adders, |unber necessary for the construction of containnments, UL
approved tenporary el ectrical equi pnent, material and cords, ground fault
circuit interrupters, water hoses of sufficient length, fire extinguishers,
first aid kits, portable toilets, |ogbooks, log forms, markers with
indelible ink, spray paint in bright color to mark areas, project boundary
fencing, etc., shall be provided.

PART 2 PRODUCTS
2.1 ENCAPSULANTS

Encapsul ants shall conformto USEPA requirenents, shall contain no toxic or
hazar dous substances and no sol vent and shall neet the follow ng
requirenents:

PART 3 EXECUTI ON
3.1 GENERAL REQUI REMENTS

Asbest os abat enment work tasks shall be perforned as sunmarized in

par agr aph DESCRI PTI ON OF WORK and the Contractor's Accident Prevention

Pl an, Asbestos Hazard Abatenent Plan, and the Activity Hazard Anal yses.
The Contractor shall use the engineering controls and work practices
required in 29 CFR 1926, Section .1101(g) in all operations regardl ess of
the | evel s of exposure. Personnel shall wear and utilize protective
clothing and equi prent as specified. The Contractor shall not permt
eating, snoking, drinking, chewi ng or applying cosnmetics in the regul ated
area. Al hot work (burning, cutting, welding, etc.) shall be conducted
under controlled conditions in conformance with 29 CFR 1926, Section . 352,
Fire Prevention. Personnel of other trades, not engaged in asbestos
abatement activities, shall not be exposed at any tine to airborne
concentrations of asbestos unless all the administrative and persona
protective provisions of the Contractor's Accident Prevention Plan are
conplied with. Power to the regul ated area shall be | ocked-out and tagged
in accordance with 29 CFR 1910, and tenporary el ectrical service with
ground fault circuit interrupters shall be provided as needed. Tenporary
el ectrical service shall be disconnected when necessary for wet renoval.
The Contractor shall stop abatement work in the regulated area i mredi ately
when the airborne total fiber concentration: (1) equals or exceeds 0.01
f/cc, or the pre-abatenment concentration, whichever is greater, outside the
regul ated area; or (2) equals or exceeds 1.0 f/cc inside the regul ated
area. The Contractor shall correct the condition to the satisfaction of
the Contracting O ficer, including visual inspection and air sanpling.
Work shall resume only upon notification by the Contracting O ficer.
Corrective actions shall be docunented.
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3.2 PROTECTI ON OF ADJACENT WORK OR AREAS TO REMAI N

Asbest os abat ement shall be perforned w thout damage to or contanination of
adj acent work or area. Were such work or area is danaged or contani nated,
as verified by the Contracting O ficer using visual inspection or sanple
analysis, it shall be restored to its original condition or decontani nated
by the Contractor at no expense to the Governnent, as deened appropriate by
the Contracting O ficer. This includes inadvertent spill of dirt, dust or
debris in which it is reasonable to conclude that asbestos may exist. Wen
these spills occur, work shall stop in all effected areas i medi ately and
the spill shall be cleaned. Wen satisfactory visual inspection and air
sanpling analysis results are obtained and have been eval uated by the
Contractor's Designated |H and the Contracting O ficer, work shall proceed.

3.3 OBJECTS
3.3.1 Renoval of Mobile Objects

Mobi | e objects, furniture, and equipnent will be renoved fromthe area of
wor k by the Government before asbestos abatement work begins.

3.3.2 Stationary Objects

Any stationary objects or equipnent remaining in the area of work shall be
covered with 2 layers of polyethyl ene and edges seal ed with duct tape.

3.4 BUI LDI NG VENTI LATI ON SYSTEM AND CRI TI CAL BARRI ERS

Buil ding ventilating systens supplying air into or returning air out of a
regul ated area shall be isolated by airtight seals to prevent the spread of
contam nation throughout the system Air-tight critical barriers shall be
installed on building ventilating openings |ocated inside the regul ated
area that supply or return air fromthe building ventilation system or
serve to exhaust air fromthe building. The critical barriers shal

consist of 2 layers of polyethylene. Edges to wall, ceiling and floor
surfaces shall be sealed with industrial grade duct tape. Critica

barriers shall be installed as shown on drawi ngs and appended SET- UP DETAIL
SHEETS.

3.5 METHODS OF COWPLI ANCE
3.5.1 Mandat ed Practices

The Contractor shall enploy proper handling procedures in accordance with
29 CFR 1926 and 40 CFR 61, Subpart M and the specified requirements. The
specific abatenent techniques and itens identified shall be detailed in the
Contractor's Asbestos Hazard Abatenent Plan including, but not limted to,
details of construction materials, equipnent, and handling procedures. The
Contractor shall use the followi ng engineering controls and work practices
in all operations, regardl ess of the |levels of exposure:

a. Vacuum cl eaners equi pped with HEPA filters to collect debris and
dust contai ni ng ACM

b. Wt nmethods or wetting agents to control enployee exposures during
asbestos handling, renoval, and cleanup; except where it can be
denonstrated that the use of wet nethods is unfeasible due to, for
exanpl e, the creation of electrical hazards, equipnent
mal functi on, and in roofing.
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c. Prompt clean-up and disposal in |eak-tight containers of wastes
and debris contam nated with asbestos.

d. Inspection and repair of polyethylene in work and high traffic
ar eas.

e. Ceaning of equipnment and surfaces of containers filled with ACM
prior to renoving them fromthe equi pment room or area.

3.5.2 Control Methods

The Contractor shall use the follow ng control methods to conply with the
PELs:

a. Local exhaust ventilation equipped with HEPA filter dust
col l ection systens;

b. Enclosure or isolation of processes produci ng asbestos dust;

c. Ventilation of the regulated area to nove contani nated air away
fromthe breathing zone of enpl oyees and toward a filtration or
col l ection device equipped with a HEPA filter

d. Use of other work practices and engi neering controls;

e. \Were the feasible engineering and work practice controls
descri bed above are not sufficient to reduce enpl oyee exposure to
or bel ow the PELs, the Contractor shall use themto reduce
enpl oyee exposure to the | owest |evels attainable by these
controls and shall supplenent them by the use of respiratory
protection that conplies with paragraph, RESPI RATORY PROTECTI ON
PROGRAM

3.5.3 Unaccept abl e Practi ces

The foll owing work practices and engi neering controls shall not be used for
work related to asbestos or for work which disturbs ACM regardl ess of
nmeasured | evel s of asbestos exposure or the results of initial exposure
assessnents:

a. High-speed abrasive disc saws that are not equi pped with point of
cut ventilator or enclosures with HEPA filtered exhaust air.

b. Conpressed air used to renove asbestos, or material s containing
asbestos, unless the conpressed air is used in conjunction with an
encl osed ventilation system designed to capture the dust cloud
created by the conpressed air.

c. Dry sweeping, shoveling, or other dry clean-up of dust and debris
cont ai ni ng ACM

d. Enployee rotation as a neans of reducing enpl oyee exposure to
asbest os.

3.5.4 Class | Wrk Procedures

In addition to requirenments of paragraphs Mandated Practices and Contro
Met hods, the followi ng engineering controls and work practices shall be
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3.

used:

a. A Conpetent Person shall supervise the installation and operation
of the control system

b. For jobs involving the renoval of nore than 25 feet or 10 square
feet of TSI or surfacing material, the Contractor shall place
critical barriers over all openings to the regul ated area.

c. HVAC systens shall be isolated in the regul ated area by sealing
with a double layer of plastic or air-tight rigid covers.

d. Inperneable dropcloths ( 6 mil| or greater thickness) shall be
pl aced on surfaces beneath all renoval activity.

e. Objects within the regulated area shall be handl ed as specified in
par agr aph OBJECTS.

f. Were a negative exposure assessnment has not been provided or
wher e exposure nmonitoring shows the PEL was exceeded, the
regul ated area shall be ventilated to nove contami nated air away
fromthe enpl oyee's breathing zone toward a HEPA unit or
col I ection devi ce.

5.5 Specific Control Methods for Class | Wrk

In addition to requirements of paragraph Cass | Wrk Procedures, C ass
asbestos work shall be performed using one or nore of the the contro

net hods identified in the subparagraphs bel ow. The Contractor shal propose
the nost suitable and cost efficient control nethod for each regul ated area
in the Asbestos Hazard Abatement Pl an

.5.5.1 Negative Pressure Enclosure (NPE) System

The NPE system shall be as shown in SETUP DETAIL SHEET 3. The system shal
provide at least 4 air changes per hour inside the containnment. The |oca
exhaust unit equi prent shall be operated 24 hours per day until the

contai nment is renoved, and shall be |eak-proof to the filter and equi pped
with HEPA filters. Air novenent shall be directed away fromthe enpl oyees
and toward a HEPA filtration device. The NPE shall be snoke tested for

| eaks at the beginning of each shift. Local exhaust equi prment shall be
sufficient to maintain a mninmumpressure differential of mnus 0.02 inch
of water colum relative to adjacent, unsealed areas. Pressure
differential shall be nonitored continuously, 24 hours per day, with an
automatic manonetric recording instrument. Pressure differentia

recordi ngs shall be provided daily on the sane day coll ected. Readi ngs
shal |l be reviewed by the Contractor's Designated Conpetent Person and |IH
prior to submttal. The Contracting Oficer shall be notified immed ately
if the pressure differential falls below the prescribed nmininmum The
buil di ng ventilation systemshall not be used as the |ocal exhaust system
for the regul ated area. The |ocal exhaust system shall term nate outdoors
unl ess an alternate arrangenent is allowed by the Contract Oficer. Al
filters used shall be new at the beginning of the project and shall be
periodi cally changed as necessary and di sposed of as ACM waste.

.5.5.2 A ovebag Systemns

A ovebag systens shall be as shown in SETUP DETAIL SHEET 10. The gl ovebag
system shall be used to renmove ACM from strai ght runs of piping and el bows
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and ot her connections. @ ovebags shall be used wi thout nodification and
shal | be snoke-tested for |eaks and any | eaks seal ed prior to use.

G ovebags shall be installed to conpletely cover the circunference of pipe
or other structures where the work is to be done. d ovebags shall be used
only once and shall not be noved. d ovebags shall not be used on surfaces
that have tenperatures exceeding 150 degrees F. Prior to disposal,

gl ovebags shall be collapsed by renoving air within themusing a HEPA
vacuum Before beginning the operation, |oose and friable materia

adj acent to the gl ovebag operation shall be wapped and sealed in 2 |ayers
of plastic or otherwi se rendered intact. At |least 2 persons shall perform
Class | glovebag renoval. Ashestos regulated work areas shall be
establ i shed as specified and shown on detail ed drawi ngs and pl ans for

gl ovebag abatenent. Designated boundary linits for the asbestos work shal
be established with rope or other continuous barriers and all other

requi renents for asbestos control areas shall be nmaintained, including area
si gnage and boundary warning tape as specified in SET-UP DETAI L SHEET 11

a. In addition to requirenents for negative pressure gl ovebag systens
above, the Contractor shall attach HEPA vacuum systens or other
devices to the bag to prevent collapse during renoval of ACM from
straight runs of piping and el bows and ot her connecti ons.

3.5.5.3 M ni - Encl osur es

M ni - cont ai nment (small wal k-in encl osure) as shown in SETUP DETAI L SHEET 7
to accommodate no nore than 2 persons, may be used if the disturbance or
renoval can be conpletely contained by the enclosure with the follow ng
specifications and work practices. The mni-enclosure shall be inspected
for | eaks and snoke tested before each use. Air novenent shall be directed
away fromthe enpl oyee's breathing zone within the mni-enclosure.

3.5.5.4 Wap and Cut Qperation
Wap and cut operations shall be as shown in SETUP DETAI L SHEET 9B and 10.
Prior to cutting pipe, the asbestos-containing insulation shall be w apped
wi t h pol yet hyl ene and securely sealed with duct tape to prevent asbestos
becom ng airborne as a result of the cutting process. The follow ng steps
shall be taken: install glovebag, strip back sections to be cut 6 inches
frompoint of cut, and cut pipe into nanageabl e secti ons.

3.5.6 Class Il Wrk
In addition to the requirenments of paragraphs Mandated Practices and
Control Methods, the follow ng engineering controls and work practices
shal | be used:

a. A Conmpetent Person shall supervise the work.

b. For indoor work, critical barriers shall be placed over al
openings to the regul ated area.

c. I nperneable dropcloths shall be placed on surfaces beneath al
removal activity.

3.5.7 Specific Control Methods for Class Il Wrk

In addition to requirenments of paragraph Class Il Wrk, Cass Il work shal
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be perforned using the foll owi ng nethods:
3.5.7.1 Vi nyl and Asphalt Flooring Materials

When renoving vinyl and asphalt flooring materials which contain ACM, the
Contractor shall use the followi ng practices as shown in RESPONSE ACTI ON
DETAI L SHEET 57. Resilient sheeting shall be renoved by adequately wet
methods. Tiles shall be rempved intact (if possible); wetting is not
required when tiles are heated and renoved intact. Flooring or its backing
shal | not be sanded. Scraping of residual adhesive and/ or backing shall be
performed using wet nethods. Mechanical chipping is prohibited unless
performed in a negative pressure enclosure. Dry sweeping is prohibited.
The Contractor shall use vacuuns equi pped with HEPA filter, disposable dust
bag, and netal floor tool (no brush) to clean floors.

3.5.8 Cl eaning After Asbestos Renpva

After conpletion of all asbestos renmpval work, surfaces from which ACM has
been renoved shall be wet w ped or sponged clean, or cleaned by sone

equi val ent nethod to remove all visible residue. Run-off water shall be
collected and filtered through a dual filtration system A first filter
shal |l be provided to renove fibers 20 mcroneters and larger, and a fina
filter provided that renoves fibers 5 microneters and larger. After the
gross amounts of asbestos have been renpbved fromevery surface, remaining
vi si bl e accumul ati ons of asbestos on floors shall be collected using

pl asti c shovel s, rubber squeegees, rubber dustpans, and HEPA vacuum

cl eaners as appropriate to maintain the integrity of the regul ated area.
When TSI and surfacing material has been renpbved, worknen shall use HEPA
vacuum cl eaners to vacuum every surface. Surfaces or |ocations which could
har bor accunul ations or residual asbestos dust shall be checked after
vacuum ng to verify that no asbestos-containing material remnains; and shal
be re-vacuunmed as necessary to renove the ACM

3.5.9 Class | Asbestos Wrk Response Action Detail Sheets
The following Cass | Asbestos Wrk Response Action Detail Sheets are
appended to the end of this specification section:

Trowel ed Ceiling Plaster on Structural Substrate: See Sheet 35

Pi pe Insulation (Using a dovebag): See Sheet 87
Hori zontal Pipe Insulation (Using a Containment Area): See Sheet 88

Pi pe Insulation (Using a Mni-Contai nnent Area): See Sheet 89

3.5.10 Class Il Asbestos Wrk Response Action Detail Sheets

The following Cass Il Asbestos Wrk Response Action Detail Sheet is
specified on Table 1 for each individual work task to be perforned:

Vi nyl Asbestos Tile Adhered to Concrete Floor System by Asbestos
Cont ai ni ng Adhesive: See Sheet 57
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3.6 FI NAL CLEANI NG AND VI SUAL | NSPECTI ON

Upon conpl etion of abatenent, the regul ated area shall be cl eaned by

col l ecting, packing, and storing all gross contam nation; see SET-UP DETAI L
SHEETS 9, 14 and 20. A final cleaning shall be perforned usi ng HEPA vacuum
and wet cleaning of all exposed surfaces and objects in the regul ated area.
Upon conpl etion of the cleaning, the Contractor shall conduct a visua
pre-inspection of the cleaned area in preparation for a final inspection
before final air clearance nonitoring and recl eaning, as necessary. Upon
compl etion of the final cleaning, the Contractor and the Contracting

O ficer shall conduct a final visual inspection of the cleaned regul ated
area in accordance with ASTM E 1368 and docunment the results on the Fina

Cl eaning and Visual Inspection as specified on the SET-UP DETAI L SHEET 19.
If the Contracting Oficer rejects the clean regulated area as not neeting
final cleaning requirements, the Contractor shall reclean as necessary and
have a foll ow on inspection conducted with the Contracting O ficer.

Recl eani ng and foll owup reinspection shall be at the Contractor's expense.

3.7 L OCKDOWN

Prior to removal of plastic barriers and after clean-up of gross
contam nati on and final visual inspection, a post renoval (| ockdown)
encapsul ant shall be spray applied to ceiling, walls, floors, and other
surfaces in the regul ated area.

3.8 EXPOSURE ASSESSMENT AND Al R MONI TORI NG
3.8.1 CGeneral Requirenents For Exposure

Exposure assessnent, air nonitoring and anal ysis of airborne concentration
of asbestos fibers shall be performed in accordance with 29 CFR 1926,
Section .1101, the Contractor's air nonitoring plan, and as specified.
Personal exposure air nonitoring (collected at the breathing zone) that is
representative of the exposure of each enpl oyee who is assigned to work
within a regul ated area shall be perfornmed by the Contractor. Breathing
zone sanples shall be taken for at |east 25 percent of the workers in each
shift, or a mninmmof 2, whichever is greater. Air nonitoring results at
the 95 percent confidence | evel shall be cal cul ated as shown in Table 2 at
the end of this section. Environmental air nonitoring shall be perforned
or overseen by the Contractor's Designated IH  Final clearance
environmental air nonitoring, shall be perforned by the Contractor's
Designated IH  Environnental and final clearance air nonitoring shall be
performed using the EPA TEM Met hod specified in 40 CFR 763. For
environnmental and final clearance, air nonitoring shall be conducted at a
sufficient velocity and duration to establish the Iinmit of detection of the
met hod used at 0.005 f/cc. Confirmation of asbestos fiber concentrations
(asbestos f/cc) fromenvironnental and final clearance sanples collected
and anal yzed by NI GSH Pub No. 84-100 Method 7400 (total f/cc) may be
conducted using TEMin accordance with N OSH Pub No. 84-100 Method 7402.
When such confirmation is conducted, it shall be fromthe sane sanple
filter used for the NIOSH Pub No. 84-100 Method 7400 PCM anal ysis. For al
Contractor required environmental or final clearance air nonitoring,
confirmation of asbestos fiber concentrations, using NIl OSH Pub No. 84-100
Met hod 7402, shall be at the Contractor's expense. Mnitoring may be
duplicated by the Governnent at the discretion of the Contracting Oficer.
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Resul ts of breathing zone sanples shall be posted at the job site and nade
available to the Contracting Oficer. The Contractor shall maintain a
fiber concentration inside a regulated area |l ess than or equal to 0.1 f/cc
expressed as an 8 hour, tinme-weighted average (TWA) during asbestos
abatement activities. |If the fiber concentration rises above 0.1 f/cc,
wor k procedures shall be investigated with the Contracting Oficer to
determne the cause. At the discretion of the Contracting Oficer, fiber
concentration may exceed 0.1 f/cc but shall not exceed 1.0 f/cc expressed
as an 8-hour TWA. The Contractor's workers shall not be exposed to an

ai rborne fiber concentration in excess of 1.0 f/cc, as averaged over a
sanpling period of 30 minutes. Should either an environnenta
concentration of 1.0 f/cc expressed as an 8-hour TWA or a persona
excursion concentration of 1.0 f/cc expressed as a 30-m nute sanple occur
inside a regul ated work area, the Contractor shall stop work inmrediately,
notify the Contracting Oficer, and inplenment additional engineering
controls and work practice controls to reduce airborne fiber |evels bel ow
prescribed limts in the work area. W rk shall not restart unti

aut horized by the Contracting Oficer.

3.8.2 Initial Exposure Assessment

The Contractor's Designated IH shall conduct an exposure assessnent

i medi ately before or at the initiation of an asbestos abatenent operation
to ascertain expected exposures during that operation. The assessnent

shall be conpleted in tinme to conply with the requirenents which are
triggered by exposure data or the |lack of a negative exposure assessnent,
and to provide information necessary to assure that all control systens

pl anned are appropriate for that operation. The assessnent shall take into
consideration both the nonitoring results and all observations, infornation
or cal cul ations which indicate enpl oyee exposure to asbestos, including any
previous nonitoring conducted in the workplace, or of the operations of the
Contractor which indicate the | evels of airborne asbestos likely to be
encountered on the job. For Cass | asbestos work, until the enployer
conducts exposure nonitoring and docunents that enployees on that job wll
not be exposed in excess of PELs, or otherw se nakes a negative exposure
assessnent, the Contractor shall presune that enpl oyees are exposed in
excess of the PEL-TWA and PEL-Excursion Limt.

3.8.3 Negati ve Exposure Assessnent

The Contractor shall provide a negative exposure assessnment for the
specific asbestos job which will be perforned. The negative exposure
assessnment shall be provided within days of the initiation of the project
and conformto the following criteria:

a. Objective Data: bjective data denonstrating that the product or
mat eri al contai ning asbestos mnerals or the activity involving
such product or material cannot rel ease airborne fibers in
concentrations exceeding the PEL- TWA and PEL-Excursion Linmt under
those work conditions having the greatest potential for rel easing
asbest os.

b. Prior Asbestos Jobs: Were the Contractor has nmonitored prior
asbestos jobs for the PEL and the PEL-Excursion Limt within 12
nmont hs of the current job, the nonitoring and anal ysis were
performed in conpliance with asbestos standard in effect; the data
wer e obtai ned during work operations conducted under workpl ace
conditions closely resenbling the processes, type of material
control nethods, work practices, and environnmental conditions used
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3.

3.

and prevailing in the Contractor's current operations; the
operations were conducted by enpl oyees whose training and
experience are no nore extensive than that of enployees perforning
the current job; and these data show that under the conditions
prevailing and which will prevail in the current workplace, there
is a high degree of certainty that the nonitoring covered exposure
from enpl oyee exposures will not exceed the PEL-TWA and

PEL- Excursion Linmt.

c. Initial Exposure Mnitoring: The results of initial exposure
nmoni toring of the current job, nade from breathing zone air
sanpl es that are representative of the 8-hour PEL-TWA and
30-minute short-term exposures of each enployee. The nonitoring
covered exposure from operations which are nost |ikely during the
performance of the entire asbestos job to result in exposures over
t he PELs.

8.4 | NTO USED
8.5 Pr eabat enment Environnmental Air Mnitoring

Preabat enent environnental air nonitoring shall be established 1 day prior
to the masking and sealing operations for each regulated area to determ ne
background concentrati ons before abatenent work begins. As a ninimum
preabat ement air sanples shall be collected using NI OSH Pub No. 84-100

Met hod 7400, PCM at these locations: outside the building; inside the
bui |l di ng, but outside the regul ated area perinmeter; and inside each

regul ated work area. One sanple shall be collected for every 2000 square
feet of floor space. At least 2 sanples shall be collected outside the
buil ding: at the exhaust of the HEPA unit; and downwi nd fromthe abatenent
site. The PCM sanpl es shall be analyzed within 24 hours; and if any result
in fiber concentration greater than 0.01 f/cc, asbestos fiber concentration
shal | be confirmed using NI OSH Pub No. 84-100 Met hod 7402 (TEM.

.8.6 Envi ronnental Air Mnitoring During Abatenent

Until an exposure assessnment is provided to the Contracting Oficer,
environmental air nonitoring shall be conducted at |ocations and
frequencies that will accurately characterize any evol ving airborne
asbestos fiber concentrations. The assessnent shall denpbnstrate that the
product or material containing asbestos minerals, or the abatenent

i nvol ving such product or material, cannot rel ease airborne asbestos fibers
in concentrations exceeding 0.01 f/cc as a TWA under those work conditions
havi ng the greatest potential for rel easing asbestos. The nonitoring shal
be at |east once per shift at locations including, but not limted to,
close to the work inside a regul ated area; preabatenment sanpling |ocations;
outside entrances to a regul ated area; close to gl ovebag operations;
representative |ocations outside of the perineter of a regul ated area;

i nside clean room and at the exhaust discharge point of |ocal exhaust
system ducted to the outside of a containment (if used). |If the sanpling
out si de regul ated area shows airborne fiber |evels have exceeded background
or 0.01 f/cc, whichever is greater, work shall be stopped i medi ately, and
the Contracting O ficer notified. The condition causing the increase shal
be corrected. Work shall not restart until authorized by the Contracting
Oficer.

.8.7 Final C earance Air Mnitoring

Prior to conducting final clearance air nonitoring, the Contractor and the
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Contracting Oficer shall conduct a final visual inspection of the

regul ated area where asbestos abatenment has been conpleted. The fina

vi sual inspection shall be as specified in SET-UP DETAIL SHEET 19. Fina
clearance air nonitoring shall not begin until acceptance of the
Contractor's final cleaning by the Contracting Oficer. The Contractor

wi || conduct final clearance air nonitoring using aggressive air sanpling
techni ques as defined in EPA 560/ 5-85-024 or as otherw se required by
federal or state requirenents. The sanpling and anal ytical nethod used
will be NI OSH Pub No. 84-100Met hod 7400 (PCM and Table 3 with confirmation
of results by NIOSH Pub No. 84-100 Method 7402 (TEM. the EPA TEM Met hod
specified at 40 CFR 763 and Tabl e 4.

3.8.7.1 Fi nal O earance Requirenents, N OSH PCM Met hod

For PCM sanpling and anal ysis using NI OSH Pub No. 84-100 Method 7400, the
fiber concentration inside the abated regul ated area, for each airborne
sanpl e, shall be less than 0.01 f/cc. The abatenent inside the regul ated
area i s considered conpl ete when every PCM final clearance sanple is bel ow
the clearance Iimt. |If any sanple result is greater than 0.01 total f/cc,
the asbestos fiber concentration (asbestos f/cc) shall be confirmed from
that same filter using NIOSH Pub No. 84-100 Method 7402 (TEM at
Contractor's expense. |If any confirmation sanple result is greater than
0.01 asbestos f/cc, abatenment is inconplete and cl eaning shall be repeated.

Upon conpl etion of any required recleaning, resanpling with results to
nmeet the above clearance criteria shall be done.

3.8.7.2 Fi nal C earance Requirenents, EPA TEM Met hod

For EPA TEM sanpling and anal ysis, using the EPA Method specified in 40 CFR
763, abatenent inside the regulated area is considered conpl ete when the
arithmetic nean asbestos concentration of the 5 inside sanples is |ess than
or equal to 70 structures per square millimeter (70 S/mm. Wen the
arithmetic mean is greater than 70 S/mm the 3 bl ank sanples shall be

anal yzed. |If the 3 blank sanples are greater than 70 S/mm resanpling
shall be done. |If less than 70 S/mm the 5 outside sanples shall be

anal yzed and a Z-test analysis perforned. Wen the Z-test results are |ess
than 1.65, the decontam nation shall be considered conplete. |[|f the Z-test
results are nore than 1.65, the abatenent is inconplete and cl eani ng shal
be repeated. Upon conpletion of any required recleaning, resanpling with
results to neet the above clearance criteria shall be done.

3.8.7.3 Air C earance Failure

If clearance sanpling results fail to meet the final clearance
requirenents, the Contractor shall pay all costs associated with the
required recl eaning, resanpling, and analysis, until final clearance
requirements are net.

3.8.8 Air-Mnitoring Results and Docunentation

Air sanple fiber counting shall be conpleted and results provided within 24
hours (breathing zone sanples), and hours (environmental/clearance
nonitoring) after conpletion of a sanpling period. The Contracting Oficer
shal |l be notified immediately of any airborne | evels of asbestos fibers in
excess of established requirenents. Witten sampling results shall be
provided within 5 worki ng days of the date of collection. The witten
results shall be signed by testing |aboratory analyst, testing |aboratory
principal and the Contractor. The air sanpling results shall be docunented
on a Contractor's daily air nmonitoring log. The daily air nonitoring | og
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3.

shall contain the following information for each sanple:
a. Sanpling and anal ytical method used;
b. Date sanple collected;
c. Sanpl e nunber;

d. Sanple type: BZ = Breathing Zone (Personal), P = Preabatenent, E
= Environmental, C = Abatenent C earance;

e. Location/activity/name where sanple coll ected;

f. Sanpling punp manufacturer, nodel and serial nunber, begi nning
flowrate, end flow rate, average flowrate (L/mn);

g. Calibration date, tinme, nethod, |ocation, nane of calibrator
si gnat ure;

h. Sanple period (start tinme, stop time, elapsed tine (mnutes);
i. Total air volune sanpled (liters);

j. Sanple results (f/cc and S/ nm square) if EPA nethods are required
for final clearance;

k. Laboratory nanme, |ocation, analytical method, analyst, confidence
level. 1In addition, the printed name and a signature and date
bl ock for the Industrial Hygi enist who conducted the sanpling and
for the Industrial Hygienist who reviewed the daily air nonitoring
| og verifying the accuracy of the information

9 CLEARANCE CERTI FI CATI ON

When asbestos abatenent is conplete, ACMwaste is renoved fromthe

regul ated areas, and final clean-up is conpleted, the Contracting O ficer
will certify the areas as safe before allowi ng the warning signs and
boundary warni ng tape to be renoved. After final clean-up and acceptable
ai rborne concentrations are attained, but before the HEPA unit is turned
of f and the contai nment renoved, the Contractor shall renove all
pre-filters on the building H/AC system and provide new pre-filters. The
Contractor shall dispose of such filters as asbestos contani nated
materials. HVAC, nechanical, and electrical systens shall be
re-established in proper working order. The Contractor and the Contracting
Oficer shall visually inspect all surfaces within the contai nnent for
residual material or accumul ated debris. The Contractor shall reclean al
areas showi ng dust or residual materials. The Contracting Oficer wll
certify in witing that the area is safe before unrestricted entry is
permitted. The Governnment will have the option to performnonitoring to
certify the areas are safe before entry is pernitted.

.10 CLEANUP AND DI SPCSAL

.10.1 Title to ACM Material s

ACM mat eri al resulting from abatenment work, except as specified otherw se,
shal | become the property of the Contractor and shall be di sposed of as
specified and in accordance with applicable federal, state and | oca
regul ati ons.
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3.10.2 Col l ection and Di sposal of Asbestos

Al ACM waste shall be collected and including contam nated wast ewat er
filters, scrap, debris, bags, containers, equipnent, and asbestos

contam nated cl othing, shall be collected and placed in | eak-tight

contai ners such as double plastic bags (see DETAIL SHEET 9A); seal ed doubl e
wr apped pol yet hyl ene sheet (see DETAIL 9B); seal ed fiberboard boxes (see
DETAI L SHEET 9C); or other approved containers. Waste within the
containers shall be wetted in case the container is breeched.

Asbest os-cont ai ni ng waste shall be di sposed of at an EPA, state and | oca
approved asbestos landfill. For tenporary storage, seal ed inperneable
contai ners shall be stored in an asbestos waste |oad-out unit or in a
storage/transportati on conveyance (i.e., dunpster, roll-off waste boxes,
etc.) in a manner acceptable to and in an area assigned by the Contracting
Oficer. Procedure for hauling and di sposal shall conply with 40 CFR 61,
Subpart M state, regional, and |ocal standards.

3.10.3 Scal e Wi ght Measur enent

Scal es used for measurenent shall be public scales. Wighing shall be at a
poi nt nearest the work at which a public scale is available. Scales shal
be standard truck scal es of the beamtype; scales shall be equipped wth
the type registering beamand an "over and under" indicator; and shall be
capabl e of accommpdating the entire vehicle. Scales shall be tested,
approved and seal ed by an inspector of the State of . Scales shall be
calibrated and reseal ed as often as necessary and at | east once every three
nonths to ensure continuous accuracy. Vehicles used for hauling ACM shal
be wei ghed enpty daily at such tine as directed and each vehicle shall bear
a plainly legible identification mark.

3.10.4 Weigh Bill and Delivery Tickets

Copies of weigh bills and delivery tickets shall be submtted to the
Contracting O ficer during the progress of the work. The Contractor shal
furnish the Contracting O ficer scale tickets for each | oad of ACM wei ghed
and certified. These tickets shall include tare weight; identification
mark for each vehicle weighed; and date, time and | ocation of |oading and
unl oadi ng. Tickets shall be furnished at the point and time individua
trucks arrive at the worksite. A master log of all vehicle |oading shal
be furnished for each day of |oading operations. Before the fina
statenent is allowed, the Contractor shall file with the Contracting
Oficer certified weigh bills and/or certified tickets and manifests of al
ACM actual Iy di sposed by the Contractor for this contract.

3.10.5 Asbest os Waste Shi pnment Record

The Contractor shall conplete and provide the Contracting Officer fina
conpl eted copies of the Waste Shiprment Record for all shipnents of waste
material as specified in 40 CFR 61, Subpart M and other required state
wast e mani fest shipnent records, within 3 days of delivery to the landfill.

Each Waste Shi pnent Record shall be signed and dated by the Contractor,
the waste transporter and disposal facility operator.
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TABLE 1
I NDI VI DUAL WORK TASK DATA ELEMENTS

Sheet of

There is a separate data sheet for each individual work task.

o0k

8a.

10.

WORK TASK DESI GNATI ON NUMBER
LOCATI ON OF WORK TASK

BRI EF DESCRI PTI ON OF MATERI AL TO BE ABATED:

a. Type of Asbestos
b. Percent asbestos content %

ABATEMENT TECHNI QUE TO BE USED
OSHA ASBESTOS CLASS DESI GNATI ON FOR WORK TASK

EPA NESHAP FRI ABI LI TY DESI GNATI ON FOR WORK TASK

Friabl e Non-friable Category |

Non-friable Category Il

FORM and CONDI TION OF ACM  GOOD FAI R POOR
QUANTI TY: METERS , SQUARE METERS
QUANTI TY: LI NEAR FT. , SQUARE FT.
RESPONSE ACTI ON DETAI L SHEET NUMBER FOR WORK TASK

SET- UP DETAI L SHEET NUMBERS

FOR WORK TASK , , , ,

NOTES:

(1)

(2)
(3)

(8)
(8a)

(9)

(10)

Nuneric sequence of individual work tasks (1,2,3,4, etc.) for

each regul ated area. Each category of EPA friability/ OSHA cl ass has

a separate task.

Specific location of work (building, floor, area,

e.g., Building 1421, 2nd Fl oor, Rm 201)

A description of material to be abated (exanple: horizontal pipe,

cenent wall panels, tile, stucco, etc.) type of asbestos (chrysotile,

anpsite, crocidolite, etc.); and % ashestos content.

Technique to be used: Renpbval = REM Encapsul ati on = ENCAP;

Encasenent = ENCAS; Enclosure = ENCL; Repair = REP.

Cl ass designation: dass I, II, IIl, or IV (OSHA designation).

Friability of materials: Check the applicable EPA NESHAP friability

desi gnat i on.

Form Interior or Exterior Architectural = | A or EA

Mechani cal / El ectrical = ME

Condition: Good = G Fair = F;, Poor = P.

Quantity of ACMfor each work task in neters or square neters.

Quantity of ACMfor each work task in linear feet or square feet.

Response Action Detail Sheet specifies the material to be abated

and the nethods to be used. There is only one Response Action
Detail Sheet for each abatenent task.

Set-up Detail Sheets indicate containment and control nethods used

in support of the response action (referenced in the selected

Response Action Detail Sheet).
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FORMUL

TABLE 2

A FOR CALCULATI ON OF THE 95 PERCENT CONFI DENCE LEVEL
(Reference: N OSH 7400)

Wher e:

Fi be

X

E

AC =

\Y,

E

F/ Nf
B/ Nb
Af =
TWA
Wher

T =

rs/cc(01.95 percent CL) = X + [(X) * (1.645) * (CV)]

((B) (AQ)7((V)(1000))

((F/INf) - (B/'No))/Af

The precision value; 0.45 shall be used unl ess the

anal ytical |aboratory provides the Contracting Oficer

wi th docunentation (Round Robin Program participation

and results) that the |laboratory's precision is better
Effective collection area of the filter in square mllineters
Air volune sanpled in liters

Fi ber density on the filter in fibers per square mllimeter

= Total fiber count per graticule field

Mean field blank count per graticule field

Graticule field area in square mllineters
= Cl/T1l + C2/T2 = Cn/Tn
e: C = Concentration of contam nant

Ti me sanpl ed.
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PCM ENVI RONMENTAL Al R SAMPLI NG PROTOCOL ( NON- PERSONAL)

TABLE 3

NI OSH METHOD 7400

990845B

Sanpl e M ni mum Filter Pore M n. Sanpl i ng
Location No. of Size (Note 1) (Note 2) Rat e
Sanpl es (Liters) (liters/mn.)
I nsi de 0.5/ 140 0.45 mcrons 3850 2-16
Abat enent Squar e
Ar ea Met ers
(Not es
3 & 4)
Each Roomin 0.45 microns 3850 2-16
1 Abat enent
Area Less
t han 140
Square neters
Fi el d Bl ank 2 0.45 microns 0 0
Labor at ory 1 0.45 mcrons 0 0
Bl ank
Not es:
1. Type of filter is Mxed Cellul ose Ester.

2.

Ensure detection limt for

0.005 fibers/cc.

One sampl e shall be

A mnimumof 5 sanples are to be taken per abatenment area

plus 2 field blanks.

added for each additiona
(The corresponding |I-P units are 5/1500 square feet).
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TABLE 4

EPA AHERA METHCOD: TEM Al R SAMPLI NG PROTOCCL

Locati on M ni mum Filter Pore M n. Sanpl i ng

Sanpl ed No. of Si ze Vol . Rat e
Sanpl es (Liters) (liters/mn.)

I nsi de 5 0.45 microns 1500 2-16

Abat errent

Ar ea

CQut si de 5 0.45 microns 1500 2-16

Abat errent

Ar ea

Fi el d Bl ank 2 0.45 microns 0 0

Laborat ory 1 0.45 mcrons 0 0

Bl ank

Not es:

1. Type of filter is Mxed Cellul ose Ester.

2. The detection linmt for TEM analysis is 70 structures/square mm
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CERTI FI CATE OF WORKER' S ACKNOW.EDGVENT

PRQIECT NAME CONTRACT NO.

PRQIECT ADDRESS

CONTRACTOR FI RM NANMVE

EMPLOYEE' S NAME , , ,
(Print) (Last) (First) (M)

Soci al Security Nunber: - - )

WORKI NG W TH ASBESTOS CAN BE DANGEROUS. | NHALI NG ASBESTOS FI BERS HAS
BEEN LI NKED W TH TYPES OF LUNG DI SEASE AND CANCER. | F YOU SMOKE AND
I NHALE ASBESTCS FI BERS, THE CHANCE THAT YOU W LL DEVELOP LUNG CANCER
I S GREATER THAN THAT OF THE NONSMOKI NG PUBLI C

Your enployer's contract for the above project requires that you be provided
and you conplete formal asbestos training specific to the type of work you
will performand project specific training; that you be supplied with proper
personal protective equiprment including a respirator, that you be trained in
its use; and that you receive a nedical exam nation to evaluate your physica
capacity to perform your assigned work tasks, under the environnenta
conditions expected, while wearing the required personal protective

equi prent. These things are to be done at no cost to you. By signing this
certification, you are acknow edgi ng that your enployer has met these
obligations to you. The Contractor's Designated Industrial Hygienist wll
check the block(s) for the type of formal training you have conpl et ed.

Revi ew t he checked bl ocks prior to signing this certification.

FORMAL TRAI NI NG

a. For Competent Persons and Supervisors: | have conpleted EPA s
Model Accreditation Program (MAP) training course, "Contractor/Supervisor",
that nmeets this State's requirenents.

b. For Wbrkers:

(1) For OSHA Cass | work: | have conpleted EPA's MAP training
course, "Wirker", that nmeets this State's requirenents.
(2) For OSHA Class Il work (where there will be abatenent of nore
than one type of Class Il materials, i.e., roofing, siding, floor
tile, etc.): | have conpleted EPA's MAP training course, "Wrker",
that neets this State's requirenments.
(3) For OSHA Cass Il work (there will only be abatement of one
type of Class Il material):

(a) | have conpleted an 8-hour training class on the el enents

of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the specific work
practices and engi neering controls of 29 CFR 1926, Section .1101(g) and
hands-on trai ni ng.

(b) 1 have conpleted EPA's MAP training course, "Wrker",
that nmeets this State's requirenents.
(4) For OSHA dass Il work: | have conpleted at |east a 16-hour

course consistent with EPA requirenents for training of |ocal education

agency nai ntenance and custodial staff at 40 CFR 763, Section .92(a)(2) and
the elements of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the
specific work practices and engineering controls at 29 CFR 1926, Section .1101
and hands-on training.
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CERTI FI CATE OF WORKER' S ACKNOW.EDGVENT

(5) For OSHA Cdass IV work: | have conpleted at |east a 2-hr

course consistent with EPA requirenents for training of |ocal education

agency nai ntenance and custodial staff at 40 CFR 763, (a)(1), and the

el enents of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the

specific work practices and engineering controls at 29 CFR 1926, Section .1101(gQ)
and hands-on training.

c. Wrkers, Supervisors and the Designated Conpetent Person: | have
conpl eted annual refresher training as required by EPA's MAP that neets this
State's requirenents

PRQIECT SPECI FI C TRAI NI NG

| have been provided and have conpl eted the project specific training
required by this Contract. M enployer's Designated |Industrial Hygienist and
Desi gnat ed Conpet ent Person conducted the training.

RESPI RATORY PROTECTI ON
| have been trained in accordance with the criteria in the

Contractor's Respiratory Protection program | have been trained in the
dangers of handling and breathing asbestos dust and in the proper work
procedures and use and limtations of the respirator(s) | will wear. | have

been trained in and will abide by the facial hair and contact |ens use policy
of my enpl oyer.

RESPI RATOR FI T- TEST TRAI NI NG

| have been trained in the proper selection, fit, use, care,
cl eani ng, mai nt enance, and storage of the respirator(s) that | will wear. |
have been fit-tested in accordance with the criteria in the Contractor's
Respiratory Program and have received a satisfactory fit. | have been
assigned ny individual respirator. | have been taught how to properly
perform positive and negative pressure fit-check upon donni ng negative
pressure respirators each tine.

MEDI CAL EXAM NATI ON

| have had a nedical exam nation within the |last twelve nonths which
was paid for by ny enployer. The exanination included: health history,
pul monary function tests, and may have included an eval uati on of a chest
x-ray. A physician made a determ nation regardi ng ny physical capacity to
performwork tasks on the project while wearing personal protective equi pnent
including a respirator. | was personally provided a copy and informed of the
results of that exami nation. M enployer's Industrial Hygienist eval uated
the nedi cal certification provided by the physician and checked the
appropriate blank bel ow. The physician determ ned that there:

were no limtations to perforning the required work tasks.
were identified physical linmitations to performng the required work

t asks.

Date of the nedical exam nation

Enpl oyee Signature dat e
Contractor's Industria
Hygi eni st Si gnature dat e

-- End of Section --
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3. Di sposal by the Governnent
1 Del i very
2 DD Form 1348-1

w w o

.3
. 5. 3.
. 5. 3.
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13286N

HANDLI NG OF LI GHTI NG BALLASTS AND LAMPS CONTAI NI NG PCBs AND MERCURY
01/01

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the

basi ¢ designation only.

U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

29 CFR 1910. 1000 Ai r Contani nants

40 CFR 260 Hazar dous WAste Managenent System Cener al

40 CFR 261 Identification and Listing of Hazardous
Wast e

40 CFR 262 CGenerators of Hazardous Waste

40 CFR 263 Transporters of Hazardous Waste

40 CFR 265 Interim Status Standards for Omners and

Qperators of Hazardous Waste Treat nent,
Storage and Disposal Facilities

40 CFR 268 Land Di sposal Restrictions

40 CFR 270 EPA Admi nistered Pernmit Prograns: The
Hazar dous Waste Program

40 CFR 273 St andards For Universal Waste Managenent

40 CFR 761 Pol ychl ori nat ed Bi phenyls (PCBs)

Manuf acturing, Processing, Distribution in
Commerce, and Use Prohibitions

49 CFR 178 Shi ppi ng Cont ai ner Specification
STATE OF MARYLAND CCDE OF MARYLAND REGULATI ONS ( COVAR)

COMVAR 26. 13 Di sposal of Controll ed Hazardous Substances

1.2 REQUI REMENTS

Renoval and disposal of PCB containing lighting ballasts and associ at ed
nercury-containing |lanps. Contractor may encounter |eaking PCB ball asts.

1.3 DEFI NI TI ONS

1.3.1 Certified Industrial Hygienist (ClH)
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A industrial hygienist hired by the contractor shall be certified by the
Ameri can Board of Industrial Hygiene.

1.3.2 Leak

Leak or |eaking nmeans any instance in which a PCB article, PCB container,
or PCB equi prent has any PCBs on any portion of its external surface.

1.3.3 Lamps

Lanp, also referred to as "universal waste |lanp", is defined as

the bulb or tube portion of an electric lighting device. Alanp is
specifically designed to produce radi ant energy, nost often in the
ultraviolet, visible, and infra-red regions of the el ectromagnetic
spectrum Exanpl es of comon universal waste electric |anps include,
but are not limted to, fluorescent, high intensity di scharge, neon,
nmercury vapor, high pressure sodium and netal halide |anps.

1.3.4 Pol ychl ori nat ed Bi phenyl s (PCBs)

PCBs as used in this specification shall nean the sane as PCBs, PCB
containing lighting ballast, and PCB container, as defined in 40 CFR 761
Section 3, Definitions.

1.3.5 Spill

Spill means both intentional and unintentional spills, |eaks, and other
uncontrol | ed di scharges when the release results in any quantity of PCBs
running off or about to run off the external surface of the equipnent or
ot her PCB source, as well as the contanmination resulting fromthose

rel eases.

1.3.6 Uni ver sal Waste

Uni versal Waste nmeans any of the follow ng hazardous wastes that
are managed under the universal waste requirenents 40 CFR 273:
(1) Batteries as described in Sec. 273.2 of this chapter;
(2) Pesticides as described in Sec. 273.3 of this chapter;
(3) Thermpstats as described in Sec. 273.4 of this chapter; and
(4) Lanps as described in Sec. 273.5 of this chapter.

1.4  QUALITY ASSURANCE

1.4.1 Regul at ory Requi renents
Perform PCB rel ated work in accordance with 40 CFR 761 and COVAR 26. 13 .

1.4.2 Trai ni ng
Certified industrial hygienist (CIH) shall instruct and certify the
training of all persons involved in the renoval of PCB containing |ighting
bal l asts and mercury-containing |lanps. The instruction shall include: The
dangers of PCB and nercury exposure, decontam nation, safe work practices,
and applicabl e OSHA and EPA regul ations. The CIH shall review and approve
the PCB and Mercury-Containing Lanp Renmoval Wrk Pl ans.

1.4.3 Regul ati on Docunents

Maintain at all tines one copy each at the office and one copy each in view
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at the job site of 29 CFR 1910. 1000, 40 CFR 260, 40 CFR 261, 40 CFR 262, 40
CFR 263, 40 CFR 265, 40 CFR 268, 40 CFR 270, 40 CFR 273 and COVAR 26.13 and
of the Contractor rempoval work plan and di sposal plan for PCB and for
associ ated nercury-containing | anps.
1.5 SUBM TTALS
Covernment approval is required for submittals with a "G designation
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD-07 Certificates
Qualifications of CIH
Training Certification
PCB and Lanp Renoval Work Pl an
PCB and Lanp Disposal Pl an
SD- 11 d oseout Subnittals
Transporter certification; G AO
of notification to EPA of their PCB waste activities and EPA | D nunbers;
Certification of Decontanination
Certificate of Disposal and/or recycling
Submit to the Governnent before application for paynment within 30 days of
the date that the disposal of the PCB and nercury-containing | anp waste
identified on the mani fest was conpl et ed.
DD Form 1348-1
Testing results
1.6 ENVI RONMVENTAL REQUI REMENTS
Use special clothing:
a. Disposable gloves (polyethyl ene)
b. Eye protection
c. PPE as required by CIH
1.7 SCHEDULI NG

Notify the Contracting O ficer 20 days prior to the start of PCB and
nmercury-containing | anp renoval work.

1.8 QUALI TY ASSURANCE

1.8.1 Qualifications of CIH
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Submit the name, address, and tel ephone nunmber of the Industrial Hygienist
selected to performthe duties in paragraph entitled "Certified Industrial
Hygienist." Submt training certification that the Industrial Hygienist is
certified, including certification nunber and date of certification or re
certification.

.8.2 PCB and Lanp Renoval Work Pl an

Submit a job-specific plan within 30 cal endar days after award of contract
of the work procedures to be used in the renoval, packagi ng, and storage of
PCB-containing lighting ballasts and associ ated nercury-containi ng | anps.
Include in the plan: Requirenments for Personal Protective Equi pnent (PPE)
spil | cl eanup procedures and equi prrent, eating, snoking and restroom
procedures. The plan shall be approved and signed by the Certified

I ndustrial Hygienist. GCbtain approval of the plan by the Contracting
Oficer prior to the start of PCB and/or |anp renoval work.

. 8.3 PCB and Lanp Disposal Plan

Submit a PCB and | anp Di sposal Plan with 45 cal endar days after award of
contract. The PCB and Lanp Disposal Plan shall conply with applicable
requi renents of federal, state, and |local PCB and Universal waste
regul ati ons and address:

a. Estimated quantities of wastes to be generated, disposed of, and
recycl ed.

b. Nanes and qualifications of each Contractor that will be
transporting, storing, treating, and disposing of the wastes.
Include the facility location. Furnish tw copies of EPA and
state PCB and nercury-containing |anp waste pernit applications
and EPA identification nunbers, as required.

c. Nanes and qualifications (experience and training) of personne
who will be working on-site with PCB and mercury-containing | anmp
wast es.

d. Spill prevention, containment, and cl eanup contingency neasures to
be i npl enent ed.

e. Wrk plan and schedule for PCB and nercury-containing |anp waste
renoval , contai nment, storage, transportation, disposal and or
recycling. Wastes shall be cleaned up and containerize daily.

PART 2 PRODUCTS

Not used.

PART 3 EXECUTI ON

3.

1 WORK PROCEDURE

Furni sh | abor, materials, services, and equi pment necessary for the renoval
of PCB containing lighting ballasts, associated nercury-containing
fluorescent |lanps, in accordance with |ocal, state, or federal regulations.

Do not expose PCBs to open flames or other high temperature sources since
t oxi ¢ deconposition by-products may be produced. Do not brake nercury
containing fluorescent |Ianps or high intensity discharge |anps.
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3.

1.1 Wor k Operati ons
Ensure that work operations or processes involving PCB or PCB-contam nated
material s are conducted in accordance with 40 CFR 761, 40 CFR 262 40 CFR 263,
and the applicable requirenments of this section, including but not linited
to:
a. Obtaining suitable PCB and mercury-containing |anp storage sites.
b. Notifying Contracting Oficer prior to commenci ng the operation
c. Reporting leaks and spills to the Contracting O ficer
d. deaning up spills.
e. Inspecting PCB and PCB-contam nated itens and waste containers for
| eaks and forwardi ng copi es of inspection reports to the
Contracting Oficer.

f. Maintaining inspection, inventory and spill records.

.2 PCB SPI LL CLEANUP REQUI REMENTS

.2.1 PCB Spills

| mredi ately report to the Contracting Oficer any PCB spills.

. 2.2 PCB Spill Control Area

Rope off an area around the edges of a PCB |l eak or spill and post a "PCB
Spill Authorized Personnel Only" caution sign. Imrediately transfer
leaking items to a drip pan or other container.

. 2.3 PCB Spill d eanup

40 CFR 761, subpart G Initiate cleanup of spills as soon as possible, but
no later than 24 hours of its discovery. Mp up the liquid with rags or

ot her conventional absorbent. The spent absorbent shall be properly

contai ned and di sposed of as solid PCB waste.

.2.4 Records and Certification

Docurrent the cleanup with records of decontam nation in accordance with 40
CFR 761, Section 125, Requirements for PCB Spill C eanup. Provide test
results of cleanup and certification of decontam nation.

.3 REMOVAL

.3.1 Bal | asts

As ballast are renmpved fromthe lighting fixture, inspect |abel on ballast.
Bal | asts without a "No PCB" |abel shall be assuned to contain PCBs and
contai nerized and di sposed of as required under paragraphs STORAGE FOR

DI SPOSAL and DI SPOSAL. If there are | ess than 1600 "No PCB" | abel ed
lighting ballasts dispose of themas normal denolition debris. |If there
are nore than 1600 "No PCB" | abel ed ball asts, establish whether the "No
PCB" | abel ed bal |l asts contain diethyl hexyl phthalate (DEHP) either by test
or by checking with the ballast manufacturer indicated on the |abel.
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Submit testing results and/or witten confirmati on fromthe manufacturer to
the Contracting Oficer. |If the ballasts do not contain DEHP, dispose of
them as normal construction debris. If they do contain DEHP, dispose of
them as hazardous material in accordance with Federal, State, and |oca
regul ations. As a basis of bid assune ballasts with "No PCB" |abels do not
contain DEHP and nay di sposed of as nornmal construction debris. |f 1600 or
nore DEHP ball asts are disposed of in a 24 hour period, notify the Nationa
Response Team at 800-424-8802.

3.3.2 Li ghting Lanps

Renove |ighting tubes/lanmps fromthe lighting fixture and carefully place
(unbroken) into appropriate containers (original transport boxes or
equivalent). In the event of a lighting tube/lanp braking, sweep and pl ace
waste in double plastic taped bags and di spose of as universal waste as
speci fied herein.

3.4 STORAGE FOR DI SPCSAL
3.4.1 St orage Contai ners for PCBs

49 CFR 178. Store PCB in containers approved by DOT for PCB
3.4.2 St orage Containers for |anps

Store mercury containing |anps in appropriate DOT containers. The boxes
shall be stored and | abel ed for transport in accordance with 40 CFR 273.

3.4.3 Label i ng of Waste Containers
Label with the follow ng:

a. Date the itemwas placed in storage and the name of the cognizant
activity/building.

b. "Caution Contains PCB," conformng to 40 CFR 761, CFR Subpart C.
Affix | abels to PCB waste contai ners.

c. Label mercury-containing |lanmp waste in accordance with 40 CFR 273.
Affix labels to all lighting waste contai ners.

3.5 DI SPOSAL

Di spose of off Governnent property in accordance with EPA, DOI, and |oca
regul ations at a permtted site.

3.5.1 I dentification Nunmber

Federal regulations 40 CFR 761, and 40 CFR 263 require that generators,
transporters, conmercial storers, and di sposers of PCB waste posses U. S.
EPA identification nunbers. The contractor shall verify that the activity
has a U. S. EPA generator identification nunber for use on the Uniform
Hazar dous Waste manifest. |f not, the contractor shall advise the activity
that it nust file and obtain an |I.D. nunber with EPA prior to comrencenent
of renoval work. For nercury containing | anp renoval, Federal regulations
40 CFR 273 require that large quantity handl ers of Universal waste (LQHUW
must provide notification of universal waste managenment to the appropriate
EPA Region (or state director in authorized states), obtain an EPA
identification nunber, and retain for three years records of off-site
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shi pnents of universal waste. The contractor shall verify that the activity
has a U. S. EPA generator identification nunber for use on the Universa
Waste manifest. |If not, the contractor shall advise the activity that it
nust file and obtain an |I.D. nunber with EPA prior to commencenent of
removal worKk.

3.5.2 Transporter Certification

Conply with di sposal and transportation requirements outlined in 40 CFR 761
and 40 CFR 263. Before transporting the PCB waste, sign and date the
mani f est acknow edgi ng acceptance of the PCB waste fromthe Governnent.
Return a signed copy to the Governnent before leaving the job site. Ensure
that the mani fest acconpanies the PCB waste at all tines. Submt
transporter certification of notification to EPA of their PCB waste
activities (EPA Form 7710-53).

3.5.2.1 Certificate of Disposal and/or Recycling
40 CFR 761. Certificate for the PCBs and PCB itens disposed shall include:

a. The identity of the disposal and or recycling facility, by nane,
address, and EPA identification nunber.

b. The identity of the PCB waste affected by the Certificate of
Di sposal including reference to the nmanifest nunmber for the
shi pnent .

c. A statenent certifying the fact of disposal and or recycling of
the identified PCB waste, including the date(s) of disposal, and
i dentifying the disposal process used.

d. Acertification as defined in 40 CFR 761

3.5.3 Di sposal by the Governnent

Conply with di sposal and transportation requirenents outlined in 40 CFR 761
and 40 CFR 263. Load and haul PCBs to the storage site at |ocal site,

operated by the Defense Reutilization and marketing Oficer (DRMJ. |If the
primary site is filled to capacity, contact the Contracting Oficer. The
transport distance to any storage site will not exceed the distance between

the project site and the DRMO storage site at the Plant.
3.5.3.1 Del i very

Contact DRMO at |east 5 working days in advance to nake arrangements for
delivery of PCB to the storage site. Phone or wite to:

Def ense Reutilization and Marketing Ofice

3.5.3.2 DD Form 1348-1

Prepare DD Form 1348-1 Turn-in Docunent (TID), which will acconpany the PCB
to the storage site. Ensure that a responsible person fromthe activity
that owns the PCB signs the DD Form 1348-1

-- End of Section --
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SECTI ON 13851A

FI RE DETECTI ON AND ALARM SYSTEM ADDRESSABLE
02/ 02

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)

NFPA 70 (1999) National Electrical Code
NFPA 72 (1999) National Fire Al arm Code
NFPA 90A (1999) Installation of Air Conditioning

and Ventilating Systens

UNDERWRI TERS LABORATORI ES (UL)

UL 1242 (1996; Rev Mar 1998) Internedi ate Metal
Condui t

UL 1971 (1995; Rev thru Apr 1999) Signaling
Devices for the Hearing |npaired

UL 268 (1996; Rev thru Jan 1999) Snoke Detectors
for Fire Protective Signaling Systens

UL 268A (1998) Smoke Detectors for Duct Application

UL 38 (1999) Manual ly Actuated Signaling Boxes
for Use with Fire-Protective Signaling
Syst ens

UL 464 (1996; Rev thru May 1999) Audi bl e Signal
Appl i ances

UL 521 (1999) Heat Detectors for Fire Protective
Si gnal i ng Systens

UL 6 (1997) Rigid Metal Conduit

uL 797 (1993; Rev thru Mar 1997) Electrical

Metal lic Tubing

1.2  SUBM TTALS
Covernment approval is required for submittals with a "G designation;

submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
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that will review the subnittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Fire Alarm Reporting Systen G DO

Detail draw ngs, prepared and signed by a Registered
Pr of essi onal Engineer or a NICET Level 3 Fire Al arm Techni ci an,
consisting of a conplete |ist of equipnent and material, including
manufacturer's descriptive and technical literature, catalog cuts,
and installation instructions. Note that the contract draw ngs
show | ayouts based on typical detectors. The Contractor shall
check the | ayout based on the actual detectors to be installed and
make any necessary revisions in the detail drawi ngs. The detail
drawi ngs shall also contain conplete wiring and schenatic diagrans
for the equi prment furnished, equipnment |ayout, and any ot her
details required to denpbnstrate that the system has been
coordinated and will properly function as a unit. Detailed
poi nt-to-point wiring diagramshall be prepared and signed by a
Regi st ered Prof essional Engineer or a NICET Level 3 Fire Alarm
Techni ci an showi ng points of connection. Diagramshall include
connecti ons between system devi ces, appliances, control panels,
supervi sed devi ces, and equi pnent that is activated or controlled
by the panel.

SD- 03 Product Data
Storage Batteries; G DO

Substantiating battery cal culations for supervisory and al arm
power requirenents. Anmpere-hour requirenments for each system
conponent and each panel conponent, and the battery recharging
peri od shall be included.

Vol t age Drop; G DO

Vol tage drop cal cul ations for notification appliance circuits to
indicate that sufficient voltage is available for proper appliance
operation.

Testing; G AO

Detail ed test procedures, prepared and signed by a Registered
Pr of essi onal Engi neer or a NICET Level 3 Fire Al arm Techni ci an,
for the fire detection and al arm system 60 days prior to
perform ng systemtests.

SD-06 Test Reports
Testing; G AO

Test reports, in booklet form showing field tests perforned to
prove conpliance with the specified performance criteria, upon
conpletion and testing of the installed system Each test report
shal | document readings, test results and indicate the final
position of controls. The Contractor shall include the NFPA 72
Certificate of Conpletion and NFPA 72 Inspection and Testing Form
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with the appropriate test reports.
SD-07 Certificates
Equi pnent; G AO

Certified copies of current approvals or listings issued by an
i ndependent test lab if not listed by UL, FMor other nationally
recogni zed testing | aboratory, show ng conpliance with specified
NFPA st andar ds.

Qualifications; GDO

Proof of qualifications for required personnel. The installer
shal |l submit proof of experience for the Professional Engineer
fire alarmtechnician, and the installing conpany.

1.3 GENERAL REQUI REMENTS
1.3.1 St andard Products

Mat eri al and equi pnent shall be the standard products of a manufacturer
regul arly engaged in the manufacture of the products for at |east 2 years
prior to bid opening. Equipnent shall be supported by a service

organi zation that can provide service within 24 hours of notification.
Equi pnent shall be conpatible and UL Iisted for connection to existing
Honeywel | Fire Al arm Control Panel.

1.3.2 Nanepl at es

Maj or conponents of equi prrent shall have the manufacturer's nane, address,
type or style, voltage and current rating, and catal og nunber on a
noncorrosi ve and nonheat-sensitive plate which is securely attached to the
equi prent .

1.3.3 Verification of D nensions

After becoming famliar with details of the work, the Contractor shal
verify dinmensions in the field and shall advise the Contracting Oficer of
any di screpancy before perform ng the work.

1.3.4 Conpl i ance

The fire detection and al arm system and the central reporting system shal
be configured in accordance with NFPA 72; exceptions are acceptable as
directed by the Contracting Oficer. The equi prent furnished shall be
conpatible and be UL |isted, FM approved, or approved or listed by a
nationally recogni zed testing | aboratory in accordance with the applicable
NFPA st andar ds.

1.3.5 Qualifications
1.3.5.1 Engi neer and Techni ci an
a. Registered Professional Engineer with verification of experience

and at |east 4 years of current experience in the design of the fire
protection and detection systens.
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b. National Institute for Certification in Engi neering Technol ogi es
(NI CET) qualifications as an engineering technician in fire alarm systens
programw th verification of experience and current N CET certificate.

c. The Registered Professional Engineer may performall required
itenms under this specification. The NICET Fire Al arm Technician shal
performonly the itens allowed by the specific category of certification
hel d.

1.3.5.2 Installer

The installing Contractor shall provide the following: Fire Alarm
Technicians to performthe installation of the system A Fire Alarm
Technician with a mninum of 4 years of experience shall perform supervise
the installation of the fire alarmsystem Fire Alarm Technicians with a
m ni mum of 2 years of experience shall be utilized to assist in the
installation and term nate fire al arm devi ces, cabinets and panels. An
el ectrician shall be allowed to install wire or cable and to instal
conduit for the fire alarmsystem The Fire Alarmtechnicians installing
the equi pment shall be factory trained in the installation, adjustnent,
testing, and operation of the equi prment specified herein and on the

dr awi ngs.

1.3.5.3 Desi gn Servi ces

Installations requiring designs or nodifications of fire detection, fire
alarm or fire suppression systens shall require the services and revi ew of
a qualified fire protection engineer. For the purposes of neeting this
requirenent, a qualified fire protection engineer is defined as an

i ndi vi dual neeting one of the follow ng conditions:

a. An engineer having a Bachel or of Science or Masters of Science
Degree in Fire Protection Engineering froman accredited
uni versity engineering program plus a nminimmof 2 years' work
experience in fire protection engi neering.

b. A registered professional engineer (P.E.) in fire protection
engi neeri ng.

c. Aregistered PEin a related engineering discipline and nenber
grade status in the National Society of Fire Protection Engineers.

d. An engineer with a mininmumof 10 years' experience in fire
protection engi neering and nmenber grade status in the Nationa
Society of Fire Protection Engineers.

1.4  SYSTEM DESI GN
1.4.1 Qperation

The fire alarm and detection systemshall be a complete, supervised fire
alarmreporting system The systemshall be activated into the al arm node
by actuation of any alarminitiating device. The systemshall renain in
the alarmnode until the initiating device is reset and the fire alarm
control panel is reset and restored to normal. Alarminitiating devices
shal |l be connected to initiating device circuits (IDC), Style D, to signha
line circuits (SLC), Style 6, in accordance with NFPA 72. Al arm
notification appliances shall be connected to notification appliance
circuits (NAC), Style Z in accordance with NFPA 72. A | ooped conduit
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system shall be provided so that if the conduit and all conductors within
are severed at any point, all IDC, NAC and SLC will remain functional. The
conduit loop requirement is not applicable to the signal transm ssion |ink
fromthe | ocal panels (at the protected prem ses) to the Supervising
Station (fire station, fire alarmcentral comrunication center). Textual,
audi bl e, and visual appliances and systens shall conply with NFPA 72. Fire
al arm system conponents requiring power, except for the control panel power
supply, shall operate on 24 Volts dc.

1.4.2 Interface Wth Existing Fire Al arm Equi pment

The equi pnent specified herein shall operate as an extension to an existing
configuration. The new equi prrent shall be connected to an existing contro
panel in the existing part of the building. Existing control equipnent
shal | be expanded, nodified, or supplenented as necessary to extend the
existing control functions to the new points or zones. New conponents
shal | be capable of merging with the existing configuration without
degradi ng the performance of either system The scope of the acceptance
tests of paragraph Testing shall include aspects of operation that involve
combi ned use of both new and existing portions of the final configuration.

1.4.3 Interface Wth ot her Equi pnent

I nterfacing conponents shall be furnished as required to connect to
subsystens or devices which interact with the fire alarmsystem such as
supervi sory or alarmcontacts in suppression systens, operating interfaces
for snmoke control systems, door rel eases, etc.

1.5 DELI VERY AND STORAGE

Equi prent delivered and placed in storage shall be stored with protection
fromthe weather, humidity and tenperature variation, dirt, dust, and any
ot her contam nants.

PART 2 PRODUCTS
2.1 CONTROL PANEL

Control Panel is an existing Honeywell system
2.1.1 Circuit Connections

Crcuit conductors entering or |eaving the panel shall be connected to
screwtype termnals with each conductor and term nal marked for
i dentification.

2.1.2 Addr essabl e Control Modul e

The control nodul e shall be capable of operating as a relay (dry contact
formC) for interfacing the control panel with other systens, and to
control door holders or initiate elevator fire service. The nodul e shal
be UL listed as conpatible with the control panel. The indicating device
or the external |oad being controlled shall be configured as a Style Y
notification appliance circuits. The systemshall be capabl e of

supervi sing, audi ble, visual and dry contact circuits. The control nodul e
shal | have both an input and output address. The supervision shall detect
a short on the supervised circuit and shall prevent power from being
applied to the circuit. The control nodel shall provide address setting
neans conpatible with the control panel's SLC supervision and store an
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internal identifying code. The control nodule shall contain an integra
LED that flashes each time the control nodule is polled.

2.2 STORAGE BATTERI ES

The capacity of the existing batteries shall be analyzed to deternine if
the existing batteries are adaquate for the new | oad.

Storage batteries shall be provided and shall be 24 Vdc seal ed,

| ead-cal ciumtype requiring no additional water. The batteries shall have
anpl e capacity, with primary power disconnected, to operate the fire alarm
systemfor a period of 72 hours. Following this period of battery
operation, the batteries shall have anple capacity to operate al
components of the system including all alarmsignaling devices in the
total alarmnode for a mnimum period of 15 mnutes. Batteries shall be
provided with overcurrent protection in accordance with NFPA 72. Separate
battery cabinets shall have a | ockabl e, hinged cover simlar to the fire
al arm panel. The lock shall be keyed the sane as the fire alarmcontro
panel. Cabinets shall be painted to match the fire alarmcontrol panel.

2.3 BATTERY CHARCER

The capacity of the existing battery charger shall be analyzed to determ ne
if the existing charger is adaquate.

Battery charger shall be conmpletely automatic, 24 Vdc with high/low
charging rate, capable of restoring the batteries fromfull discharge (18
Volts dc) to full charge within 48 hours. A pilot light indicating when
batteries are manual ly placed on a high rate of charge shall be provided as
part of the unit assenbly, if a high rate switch is provided. Charger
shall be located in control panel cabinet or in a separate battery cabinet.

2.4  ADDRESSABLE MANUAL FI RE ALARM STATI ONS

Addressabl e manual fire alarmstations shall conformto the applicable
requirenents of UL 38. Manual stations shall be connected into signal |ine
circuits. Stations shall be installed on flush mounted outl et boxes.
Manual stations shall be mounted at 48 inches. Stations shall be single
or double action type to match existing devices.. Stations shall be
finished in red, with raised |etter operating instructions of contrasting
color. The use of a key or wench shall be required to reset the station.
Gravity or nmercury switches are not acceptable. Switches and contacts
shall be rated for the voltage and current upon which they operate.

Addr essabl e pull stations shall be capable of being field programed, shal
| atch upon operation and remain | atched until manually reset. Stations
shal | have a separate screw term nal for each conductor

2.5 FI RE DETECTI NG DEVI CES

Fire detecting devices shall conply with the applicable requirements of
NFPA 72, NFPA 90A, UL 268, UL 268A, and UL 521. The detectors shall be
provided as indicated. Detector base shall have screw termnals for nmaking
connections. No solder connections will be allowed. Detectors located in
conceal ed | ocati ons (above ceiling, raised floors, etc.) shall have a
renote visible indicator LED LCD. Addressable fire detecting devices shal
be dynami cally supervised and uniquely identified in the control panel.

Al fire alarminitiating devices shall be individually addressabl e, except
wher e i ndi cat ed.
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2.5.1 Not Used
2.5.2 Snoke Detectors

Smoke detectors shall be designed for detection of abnormal snoke
densities. Snoke detectors shall be photoelectric type. Detectors shal
contain a visible indicator LED/LCD that shows when the unit is in alarm
condition. Detectors shall not be adversely affected by vibration or
pressure. Detectors shall be the plug-in type in which the detector base
contains termnals for nmaking wring connections.

2.5.2.1 Phot oel ectric Detectors

Detectors shall operate on a light scattering concept using an LED |ight
source. Failure of the LED shall not cause an alarmcondition. Detectors
shall be factory set for sensitivity and shall require no field adjustnents
of any kind. Detectors shall have an obscuration rating in accordance with
UL 268. Addressabl e snoke detectors shall be capable of having the
sensitivity being remptely adjusted by the control panel.

2.5.2.2 Duct Detectors

Duct - nount ed phot oel ectric snoke detectors shall be furnished and installed
where indicated and in accordance with NFPA 90A. Units shall consist of a
snoke detector as specified in paragraph Photoel ectric Detectors, nounted
in a special housing fitted with duct sanpling tubes. Detector circuitry
shall be nounted in a netallic enclosure exterior to the duct. Detectors
shal | have a manual reset. Detectors shall be rated for air velocities
that include air flows between [500 and 4000] fpm Detectors shall be
powered fromthe fire alarm panel. Sanpling tubes shall run the full width
of the duct. The duct detector package shall conformto the requirenents
of NFPA 90A, UL 268A, and shall be UL listed for use in air-handling
systenms. The control functions, operation, reset, and bypass shall be
controlled fromthe fire alarmcontrol panel. Lights to indicate the
operation and alarmcondition; and the test and reset buttons shall be

vi sible and accessible with the unit installed and the cover in place.
Detectors nounted above 6 feet and those nounted below 6 feet that cannot
be easily accessed while standing on the floor, shall be provided with a
renote detector indicator panel containing test and reset switches. Renote
| anps and switches as well as the affected fan units shall be properly
identified in etched plastic placards. Detectors shall have auxiliary
contacts to provide control, interlock, and shutdown functions specified in
Section 15950A HEATI NG VENTI LATI NG AND Al R CONDI Tl ONI NG ( HVAC) CONTROL
SYSTEMS. The detectors shall be supplied by the fire al arm system

manuf acturer to ensure conplete system conpatibility.

2.6 NOTI FI CATI ON APPLI ANCES

Audi bl e appliances shall conformto the applicable requirenents of UL 464.
Devi ces shall be connected into notification appliance circuits. Devices
shal | have a separate screw termnal for each conductor. Audible appliances
shal | generate a uni que audi bl e sound from other devices provided in the
bui l di ng and surroundi ng area. Surface nmounted audi bl e appliances shall be
pai nted red. Recessed audi ble appliances shall be installed with a gril
that is painted red.

2.6.1 AlarmBel | s

Bells shall be surface nounted with the matchi ng nounting back box recessed.
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Bells shall be suitable for use in an electrically supervised circuit.
Bel I s shall be the underdone type producing a m ni mum output rating of 85
dBA at 10 feet.

2.6.2 Vi sual Notification Appliances

Vi sual notification appliances shall conformto the applicable requirenents
of UL 1971 and the contract draw ngs. Appliances shall have clear high
intensity optic lens, xenon flash tubes, and output white light. Strobe
flash rate shall be between 1 to 3 flashes per second. Strobe shall be

sem -flush mount ed.

2.6.3 Conbi nati on Audi bl e/ Vi sual Notification Appliances

Conbi nati on audi bl e/ vi sual notification appliances shall provide the same
requirements as individual units except they shall nmount as a unit in
standard backboxes. Units shall be factory assenbled. Any other audible
notification appliance enployed in the fire alarmsystens shall be approved
by the Contracting Oficer.

2.7 FIRE DETECTI ON AND ALARM SYSTEM PERI PHERAL EQUI PMVENT
2.7.1 Conduit

Conduit and fittings shall conply with NFPA 70, UL 6, UL 1242, and UL 797.
2.7.2 Wring

Wring shall conformto NFPA 70. Wring for 120 Vac power shall be No. 12
AWG minimum The SLC wiring shall be copper cable in accordance with the
manuf acturers requirenents. Wring for fire alarmdc circuits shall be No.
16 AWG mi ni mum Vol tages shall not be mixed in any junction box, housing,
or device, except those containing power supplies and control relays.
Wring shall conformto NFPA 70. Systemfield wiring shall be solid copper
and installed in netallic conduit or electrical netallic tubing, except
that rigid plastic conduit nmay be used under slab-on-grade. Conductors
shal | be col or coded. Conductors used for the sane functions shall be
simlarly color coded. Wring code color shall remain uniformthroughout
the circuit. Pigtail or T-tap connections to initiating device circuits,
supervisory alarmcircuits, and notification appliance circuits are
prohibited. T-tapping using screw termnal blocks is allowed for style 5
addr essabl e systens.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Al work shall be installed as shown, and in accordance with NFPA 70 and
NFPA 72, and in accordance with the manufacturer's diagrans and
recomrendat i ons, unl ess otherw se specified. Snoke detectors shall not be
installed until construction is essentially conplete and the buil ding has
been thoroughly cl eaned.

3.1.1 Wring
Conduit size for wiring shall be in accordance with NFPA 70. Wring for
the fire alarmsystem shall not be installed in conduits, junction boxes,

or outlet boxes with conductors of |ighting and power systens. Not nore
than two conductors shall be installed under any device screw term nal

SECTI ON 13851A Page 10



RENOVATE BUI LDI NG 100-101, PHASE 11, |OM AAP, | A 990845B

The wires under the screw termnal shall be straight when placed under the
term nal then clamped in place under the screw termnal. The wres shal

be broken and not twi sted around the terminal. GCircuit conductors entering
or |leaving any nounting box, outlet box enclosure, or cabinet shall be
connected to screwtermnals with each term nal and conductor nmarked in
accordance with the wiring diagram Connections and splices shall be nmade
using screw term nal blocks. The use of wire nut type connectors in the
systemis prohibited. Wring within any control equi pment shall be readily
accessi bl e without removing any component parts. The fire al arm equi pnent
manuf acturer's representative shall be present for the connection of wring
to the control panel

3.1.2 Det ectors

Detectors shall be located and installed in accordance with NFPA 72.
Detectors shall be connected into signal line circuits or initiating device
circuits as indicated on the drawings. Detectors shall be at least 12
inches fromany part of any lighting fixture. Detectors shall be |ocated
at least 3 feet fromdiffusers of air handling systems. Each detector
shal | be provided with appropriate nounting hardware as required by its
mounting |l ocation. Detectors which nount in open space shall be nounted
directly to the end of the stubbed down rigid conduit drop. Conduit drops
shall be firmy secured to mninize detector sway. Were |ength of conduit
drop fromceiling or wall surface exceeds 3 feet, sway bracing shall be
provi ded.

3.1.3 Notification Appliances

Notification appliances shall be mounted 80 inches above the finished
floor or 6 inches below the ceiling, whichever is |ower.

3.1.4 Addressable Initiating Device Grcuits Mdul e

The initiating device circuits nodul e shall be used to connect supervised
conventional initiating devices (water flow switches, water pressure
switches, manual fire alarmstations, high/low air pressure swtches, and
tanmper switches). The nodule shall nmount in an electrical box adjacent to
or connected to the device it is monitoring and shall be capable of Style B
supervised wiring to the initiating device. |In order to maintain proper
supervision, there shall be no T-taps allowed on style B lines.

Addressabl e initiating device circuits nodul es shall nonitor only one
initiating device each.

3.1.5 Addr essabl e Control Mbdul e

Addr essabl e and control nodul es shall be installed in the outlet box or

adj acent to the device they are controlling. |If a supplenentary
suppression rel easing panel is provided, then the nonitor nodul es shall he
nmounted in a comon encl osure adjacent to the suppression rel easi ng pane
and both this enclosure and the suppression rel easing panel shall be in the
same room as the rel easing devices. Al interconnecting wires shall be
supervi sed unl ess an open circuit or short circuit abnormal condition does
not affect the required operation of the fire alarmsystem |f contro
nodul es are used as interfaces to other systens, such as HVAC, they shal

be within the control panel or imediately adjacent to it. Control nodul es
that control a group of notification appliances shall be adjacent to the
first notification appliance in the notification appliance circuits.

Control nodul es that connect to devices shall supervise the notification
appliance circuits. Control nodul es that connect to auxiliary systens or
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interface with other systenms (non-life safety systens) and where not
required by NFPA 72, shall not require the secondary circuits to be
super vi sed.

3.2 TESTING

The Contractor shall notify the Contracting Oficer at |east 10 days before
the prelimnary and acceptance tests are to be conducted. The tests shal
be perforned in accordance with the approved test procedures in the
presence of the Contracting Oficer. The control panel manufacturer's
representative shall be present to supervise tests. The Contractor shal
furni sh instruments and personnel required for the tests.

3.2.1 Prelimnary Tests

Upon conpletion of the installation, the systemshall be subjected to
functional and operational performance tests including tests of each
installed initiating and notification appliance, when required. Tests
shal | include the nmeggering of system conductors to determine that the
systemis free fromgrounded, shorted, or open circuits. The megger test
shal | be conducted prior to the installation of fire alarmequipment. |If
deficiencies are found, corrections shall be made and the system shall be
retested to assure that it is functional. After conpleting the preliminary
testing the Contractor shall conplete and subnit the NFPA 72, Certificate
of Conpl eti on.

3.2.2 Accept ance Test
Acceptance testing shall not be performed until the Contractor has
conpl eted and subnitted the Certificate of Conpletion. Testing shall be in
accordance with NFPA 72. The recommended tests in NFPA 72 shall be
consi dered mandatory and shall verify that previous deficiencies have been
corrected. The Contractor shall conplete and submit the NFPA 72,
| nspection and Testing Form The test shall include all requirenments of
NFPA 72 and the foll ow ng:
a. Test of each function of the control panel
b. Test of each circuit in both trouble and normal nodes.

c. Tests of each alarminitiating devices in both normal and trouble
condi tions.

d. Tests of each control circuit and device

e. Tests of each alarmnotification appliance.

f. Tests of the battery charger and batteries.

g. Conplete operational tests under energency power supply.
h. Visual inspection of wiring connections.

i. Opening the circuit at each alarminitiating device and
notification appliance to test the wiring supervisory feature.

j. Gound fault

k. Short circuit faults
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. Stray voltage

m Loop resistance

-- End of Section --
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SECTI ON 13930A

VWET PI PE SPRI NKLER SYSTEM FI RE PROTECTI ON
03/ 03

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the

basi ¢ designation only.

ASTM | NTERNATI ONAL (ASTM

ASTM A 135 (2001) Electric-Resistance-Wl ded Steel
Pi pe

ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts

ASTM A 193/ A 193M (20001b) Al'l oy-Steel and Stainless Steel
Bolting Materials for H gh-Tenperature
Service

ASTM A 449 (2000) Quenched and Tenpered Steel Bolts
and Studs

ASTM A 47/ A 47TM (1999) Ferritic Malleable Iron Castings

ASTM A 53/ A 53M (2002) Pipe, Steel, Black and Hot- D pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM A 536 (1984; R 1999el) Ductile Iron Castings

ASTM A 563 (2000) Carbon and Alloy Steel Nuts

ASTM A 563M (2001) Carbon and Alloy Steel Nuts (Metric)

ASTM A 795 (2000) Bl ack and Hot-Di pped Zi nc- Coat ed

(Gal vani zed) Wel ded and Seanl ess Steel
Pipe for Fire Protection Use

ASTM D 2000 (2001) Rubber Products in Autonotive
Appl i cations

ASTM F 436 (2002) Hardened Steel Washers

ASTM F 436M (1993; R 2000) Hardened Steel Washers
(Metric)

ASTM F 442/ F 442M (1999) Chlorinated Pol y(Vinyl Chloride)

(CPVC) Plastic Pipe (SDR-PR)

AMERI CAN WATER WORKS ASSCCI ATl ON( AWAA)
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AWNA
AWNA

AWM

AWM

AWM

AWNA

AWM

AWM

AWM

AWNA

AWM

ASME

ASME

ASME

ASME

ASME

ASME

ASME
ASME

ASME

Am 0001

B300

B301

C104

C110

Cl11

C151

C203

C606

C651

C652

(1999) Hypochlorites
(1999) Liquid Chlorine

(1995) Cenment-Mortar Lining for
Ductile-lron Pipe and Fittings for Water

(1998) Ductile-lIron and Gray-Iron
Fittings, 3 In. Through 48 In. (76 mm
through 1219 m), for Water

(2000) Rubber-Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

(2002) Ductile-lron Pipe, Centrifugally
Cast, for Water

(2002; A C203a-99) Coal -Tar Protective
Coatings and Linings for Steel Water

Pi pelines - Enanmel and Tape - Hot-Applied
(1997) G ooved and Shoul dered Joints
(1999) Disinfecting Water Mains

(1992) Disinfection of Water Storage
Facilities

(1998) Standard Met hods for the
Exani nati on of Water and \Wast ewat er

ASME | NTERNATI ONAL ( ASME)

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

1

11

18

21

22

26

(1998) Cast Iron Pipe Flanges and Fl anged
Fittings

(2002) Forged Fittings, Socket-Wl ding and
Thr eaded

(2002) Cast Copper Alloy Sol der Joint
Pressure Fittings

(1992) Nonnetallic Flat Gaskets for Pipe
FI anges

(2002) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings

(1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

(1998) Malleable Iron Threaded Fittings
(1998) Gray Iron Threaded Fittings

(2001) Factory-Made Wought Stee
Buttwel ding Fittings

SECTI ON 13930A Page 4



RENOVATE BUI LDI NG 100-101, PHASE 11, |OM AAP, | A 990845B

ASME B18.2.1 (1996) Square and Hex Bolts and Screws,
Inch Series

ASME B18. 2.2 (1987; R 1999) Square and Hex Nuts (Inch
Seri es)

FM GLOBAL (FM
FM P7825a (2003) Approval Guide Fire Protection
FM P7825b (2003) Approval Guide Electrical Equipnent

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP-71 (1997) Gray Iron Swi ng Check Val ves
Fl anged and Threaded Ends

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 101 (2000) Life Safety Code
NFPA 13 (1999) Installation of Sprinkler Systens
NFPA 13D (1999) Installation of Sprinkler Systens

in One- and Two-Fanily Dwellings and
Manuf act ured Hones Sprinkl er Systens

NFPA 13R (1999) Installation of Sprinkler Systens
in Residential Gccupancies Up to and
I ncl udi ng Four Stories in Height

NFPA 1963 (1998) Fire Hose Connections
NFPA 230 (1999) Fire Protection of Storage
NFPA 24 (1995) Installation of Private Fire

Service Mains and Their Appurtenances

NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON | N ENG NEERI NG TECHNOLOG ES
(NI CET)

NI CET 1014-7 (1995) Program Detail Manual for
Certification in the Field of Fire
Prot ection Engi neering Technology (Field
Code 003) Subfield of Automatic Sprinkler
Syst em Layout

UNDERWRI TERS LABORATORI ES (UL)

UL 668 (1995; Rev thru Dec 1998) Hose Val ves for
Fire Protection Service

UL Bld Mat Dir (1999) Building Materials Directory

U Fire Prot Dr (2001) Fire Protection Equipnent Directory

1.2 GENERAL REQUI REMENTS

SECTI ON 13930A Page 5
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Wet pi pe sprinkler systemshall be provided in all areas of this contract.
The sprinkler systemshall provide fire sprinkler protection for the entire
area. The facility has an existing sprinkler systemand this project
consists of lowering/relocating sprinkler heads in new ceilings. For the
nost part the sprinkler mains are routed in the corridor. Each room has
branch lines that will have to be upsized to neet the requirenments of NFPA
13. Except as nodified herein, the systemshall be designed/ nodified and
installed in accordance with NFPA 13. Pi pe sizes which are indicated on
drawi ngs and shall be determ ned by pi pe schedul e net hod.

1.2.1 Sprinkl er Coverage

Sprinklers shall be uniformy spaced on branch lines. |n buildings
protected by automatic sprinklers, sprinklers shall provide coverage

t hroughout 100 percent of the building. This includes, but is not limted
to, tel ephone roons, electrical equi pnent roons, boiler roons, swtchgear
roons, transforner roons, and other electrical and nmechani cal spaces.
Coverage per sprinkler shall be in accordance with NFPA 13, but shall not
exceed 100 square feet for extra hazard occupancies, 130 square feet for
ordi nary hazard occupanci es, and 225 square feet for |ight hazard
occupanci es.

1.3 COCORDI NATI ON OF TRADES

Pi ping offsets, fittings, and any other accessories required shall be
furnished as required to provide a conplete installation and to elimnate
interference with other construction. Sprinkler shall be installed over
and under ducts, piping and platforns when such equi pnent can negatively
effect or disrupt the sprinkler discharge pattern and coverage.

1.4 DELI VERY AND STORAGE

Al'l equi prent delivered and placed in storage shall be housed in a manner
to preclude any damage fromthe weather, hum dity and tenperature
variations, dirt and dust, or other contaminants. Additionally, all pipes
shal | either be capped or plugged until install ed.

1.5 FI ELD MEASUREMENTS

The Contractor shall becone fanmiliar with all details of the work, verify
all dinensions in the field, and shall advise the Contracting Oficer of
any di screpancy before performng the work.

1.6 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
CGovernment. The followi ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES

SD- 02 Shop Drawi ngs
Shop Drawi ngs; G DO
Three copies of the Sprinkler System Shop Draw ngs, no |ater

than 21 days prior to the start of sprinkler systeminstallation

SECTI ON 13930A Page 6
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As-Built Draw ngs; G AQ

As-built shop drawings, at |east 14 days after conpletion of
the Final Tests. The Sprinkler System Draw ngs shall be updated
to reflect as-built conditions after all related work is conpl eted
and shall be on reproducible full-size nylar film

SD- 03 Product Data

Mat eri al s and Equi pnent; G DO

Manuf acturer's catal og data included with the Sprinkler System
Drawi ngs for all items specified herein. The data shall be
hi ghlighted to show nodel, size, options, etc., that are intended
for consideration. Data shall be adequate to denonstrate
compliance with all contract requirenments. |In addition, a
conpl ete equi pnent |ist that includes equi pnent description, nodel
nunber and quantity shall be provided.

Spare Parts; G DO

Spare parts data shall be included for each different item of
mat eri al and equi pnent specified.

Prelimnary Tests; G AQ

Proposed procedures for Prelinmnary Tests, no later than 14
days prior to the proposed start of the tests. Proposed date and
time to begin the prelimnary tests.

Fi nal Acceptance Test; G AQ

Proposed procedures for Final Acceptance Test, no later than 14
days prior to the proposed start of the tests. Proposed date and
time to begin Final Acceptance Test, subnitted with the Final
Acceptance Test Procedures. Notification shall be provided at
| east 14 days prior to the proposed start of the test.
Notification shall include a copy of the Contractor's Material &
Test Certificates.

Sprinkler SystemlInstaller; G AQ
The nane and docunentation of certification of the proposed

Sprinkler Systemlinstaller, concurrent with subnmittal of the Fire
Protection Specialist Qualifications.

SD-06 Test Reports

Am 0001

Prelimnary Test Report; G AQ

Three copies of the conpleted Prelimnary Test Report, no later
that 7 days after the conpletion of the Prelinminary Tests. The
Prelimnary Tests Report shall include both the Contractor's
Material and Test Certificate for Underground Piping and the
Contractor's Material and Test Certificate for Aboveground Pi ping.
Al itens in the Prelimnary Tests Report shall be signed by the
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Fire Protection Specialist.
Fi nal Acceptance Test Report; G AO

Three copies of the conpleted Final Acceptance Tests Reports,
no later that 7 days after the conpletion of the Final Acceptance
Tests. Al items in the Final Acceptance Report shall be signed
by the Fire Protection Specialist.

SD-10 Operation and Mai ntenance Data
Operating and Mai ntenance | nstructions; G AQ

Six manuals listing step-by-step procedures required for system
startup, operation, shutdown, and routine nmintenance, at |east 14
days prior to field training. The nmanuals shall include the
manuf acturer's nanme, nodel nunber, parts list, list of parts and
tool s that should be kept in stock by the owner for routine
mai nt enance i ncluding the nane of a |ocal supplier, sinplified
wiring and controls diagrans, troubl eshooting guide, and
recommended service organi zati on (including address and tel ephone
nunber) for each item of equipnent.

1.7 SPRI NKLER SYSTEM | NSTALLER

Wirk specified in this section shall be performed by the Sprinkler System
Installer. The Sprinkler Systemlnstaller shall be regularly engaged in
the installation of the type and conplexity of systemspecified in the
Contract docunments, and shall have served in a sinilar capacity for at

| east three systens that have perforned in the nanner intended for a period
of not less than 6 nonths.

1.8 REGULATORY REQUI REMENTS

Conpliance with referenced NFPA standards is mandatory. This includes
advisory provisions listed in the appendi ces of such standards, as though
the word "shall" had been substituted for the word "shoul d* wherever it
appears. In the event of a conflict between specific provisions of this
specification and applicable NFPA standards, this specification shal
govern. Reference to "authority having jurisdiction" shall be interpreted
to nean the Contracting Oficer.

1.9 SPARE PARTS

The Contractor shall submit spare parts data for each different item of

mat eri al and equi pnent specified. The data shall include a conplete |ist

of parts and supplies, with current unit prices and source of supply, and a
list of parts reconmended by the manufacturer to be replaced after 1 year
and 3 years of service. A list of special tools and test equi prment
required for maintenance and testing of the products supplied by the
Contractor shall be included.

1.10 SHOP DRAW NGS

The Sprinkl er System Shop Drawi ngs shall conformto the requirenents
establi shed for working plans as prescribed in NFPA 13. Draw ngs shal
include plan and el evation views denonstrating that the equiprment will fit
the allotted spaces with clearance for installation and maintenance. Each
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set of drawi ngs shall include the foll ow ng:

a. Descriptive index of drawings in the submittal wth
drawi ngs listed in sequence by drawi ng nunber. A | egend
i dentifying device synbols, nonmenclature, and conventions used.

b. Floor plans drawn to a scale not less than 1/8" = 1'-0"
whi ch clearly show | ocations of sprinklers, risers, pipe hangers,
seismi c separation assenblies, sway bracing, inspector's test
connections, drains, and other applicable details necessary to
clearly describe the proposed arrangenment. Each type of fitting
used and the | ocations of bushings, reducing couplings, and wel ded
joints shall be indicated.

c. Actual center-to-center dinensions between sprinklers on
branch |lines and between branch lines; fromend sprinklers to
adj acent walls; fromwalls to branch lines; fromsprinkler feed
mai ns, cross-mains and branch lines to finished floor and roof or
ceiling. A detail shall show the dimension fromthe sprinkler and
sprinkler deflector to the ceiling in finished areas.

d. Longitudinal and transverse buil ding sections show ng
typical branch line and cross-nain pipe routing as well as
el evation of each typical sprinkler above finished floor

e. Details of each type of riser assenbly; pipe hanger; sway
braci ng for earthquake protection, and restraint of underground
water main at point-of-entry into the building, and el ectrica
devi ces and interconnecting W ring.

PART 2 PRODUCTS

2.

2.

2.

1 STANDARD PRODUCTS

Mat eri al s and equi pnment shall be standard products of a manufacturer

regul arly engaged in the manufacture of such products and shall essentially
duplicate itens that have been in satisfactory use for at |least 2 years
prior to bid opening.

.2 NAVEPLATES

Al'l equi prent shall have a naneplate that identifies the manufacturer's
nane, address, type or style, nodel or serial nunber, and catal og nunber.

.3 REQUI REMENTS FOR FI RE PROTECTI ON SERVI CE

Mat eri al s and Equi prent shall have been tested by Underwriters
Laboratories, Inc. and listed in UL Fire Prot Dir or approved by Factory
Muitual and listed in FM P7825a and FM P7825b. \Where the terns "listed" or
"approved" appear in this specification, such shall mean listed in UL Fire
Prot Dir or FM P7825a and FM P7825b

.4 ABOVEGROUND PI PI NG COVPONENTS

Aboveground pi ping shall be stee
4.1 St eel Pi pi ng Conponents

4.1.1 St eel Pipe

SECTI ON 13930A Page 9
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Except as nodified herein, steel pipe shall be black as permtted by NFPA
13 and shall conformto applicable provisions of ASTM A 795, ASTM A 53/ A 53M
or ASTM A 135. Pipe in which threads or grooves are cut shall be Schedul e
40 or shall be listed by Underwriters' Laboratories to have a corrosion
resistance ratio (CRR) of 1.0 or greater after threads or grooves are cut.
Pi pe shall be marked with the name of the manufacturer, kind of pipe, and
ASTM desi gnat i on.

2.4.1.2 Fittings for Non-Gooved Steel Pipe

Fittings shall be cast iron conformng to ASME B16.4, steel conforming to
ASME B16.9 or ASME B16.11, or mnalleable iron conformng to ASME B16. 3.
Steel press fittings shall not be used for fire protection systens.
Fittings into which sprinklers, drop nipples or riser nipples (sprigs) are
screwed shall be threaded type. Plain-end fittings with nmechanica
couplings, fittings that use steel gripping devices to bite into the pipe
and segnmented wel ded fittings shall not be used.

2.4.1.3 Grooved Mechanical Joints and Fittings

Joints and fittings shall be designed for not |ess than 175 psi service and
shal | be the product of the sane manufacturer;segnmented wel ded fittings
shal |l not be used. Fitting and coupling houses shall be nalleable iron
conformng to ASTM A 47/ A 47TM G ade 32510; ductile iron conformng to ASTM
A 536, Grade 65-45-12. Gasket shall be the flush type that fills the
entire cavity between the fitting and the pipe. Nuts and bolts shall be
heat-treated steel conforming to ASTM A 183 and shall be cadm um pl ated or
zinc el ectropl at ed.

2.4.1. 4 Fl anges

Fl anges shall conformto NFPA 13 and ASME B16.1. Gaskets shall be
non- ashest os conpressed material in accordance with ASME B16. 21, 1/16 inch
thick, and full face or self-centering flat ring type.

2.4.1.5 Bol ts, Nut, and Washers

Bolts shall be squarehead conformng to ASME B18.2.1 and shall extend no
| ess than three full threads beyond the nut with bolts tightened to the
required torque. Nuts shall be hexagon type conformng to ASME B18. 2.2
Washers shall neet the requirements of ASTM F 436. Flat circular washers
shal | be provided under all bolt heads and nuts.

2.4.2 Pi pe Hangers

Hangers shall be listed in UL Fire Prot Dir or FM P7825a and FM P7825b and
of the type suitable for the application, construction, and pipe type and
sized to be supported.

2.5 SPRI NKLERS

Sprinklers with internal Orings shall not be used. Sprinklers shall be
used in accordance with their |listed coverage |limtations. Tenperature
classification shall be ordinary . Sprinklers in high heat areas including
attic spaces or in close proximty to unit heaters shall have tenperature
classification in accordance with NFPA 13. Extended coverage sprinklers
shal | not be used.
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2.

5.1 Pendent Spri nkl er

Pendent sprinkler shall be of the fusible strut or glass bulb type,
recessed, quick-response type with nomnal 1/2 inch orifice. Pendent
sprinklers shall have a white polyester finish

.5.2 Upri ght Sprinkl er

Upright sprinkler shall be brass quick-response type and shall have a
nom nal 1/2 inch orifice.

.5.3 Si dewal | Spri nkl er

Si dewal | sprinkler shall have a nominal 1/2 inch orifice. Sidewall
sprinkler shall have a ] white polyester finish. Sidewall sprinkler shal
be the qui ck-response type.

.6 DI SI NFECTI NG MATERI ALS

.6.1 Li quid Chlorine

Liquid chlorine shall conformto AWM B301

.6.2 Hypochl orites

Cal ci um hypochl orite and sodi um hypochlorite shall conformto AWM B300.

.7 ACCESSORI ES

.7.1 Spri nkl er Cabi net

Spare sprinklers shall be provided in accordance with NFPA 13 and shall be
packed in a suitable metal or plastic cabinet. Spare sprinklers shall be
representative of, and in proportion to, the nunber of each type and
tenmperature rating of the sprinklers installed. At |east one wench of
each type required shall be provided.

. 7.2 Pendent Spri nkl er Escut cheon

Escut cheon shall be one-piece netallic type with a depth of |ess than 3/4
inch and suitable for installation on pendent sprinklers. The escutcheon
shal | have a factory finish that matches the pendent sprinkler heads.

. 7.3 Pi pe Escut cheon

Escut cheon shall be polished chromi umplated zinc alloy, or polished
chrom um pl ated copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or set screw.

.7.4 Sprinkl er Guard

Guard shall be a steel wire cage designed to encase the sprinkler and
protect it from nmechani cal danege in areas as required.

. 7.5 I dentification Sign

Val ve identification sign shall be mnimm®6 inches wide x 2 inches high
wi th enanel baked finish on mninum 18 gauge steel or 0.024 inch al um num
with red letters on a white background or white letters on red background.
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Wordi ng of sign shall include, but not be limted to "main drain,"”
"auxiliary drain," "inspector's test," "alarmtest,"” "alarmline," and
simlar wording as required to identify operational components.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON REQUI REMENTS

The installation shall be in accordance with the applicable provisions of
NFPA 13 and publications referenced therein

3.2  ABOVEGROUND PI PI NG | NSTALLATI ON
3.2.1 Pi pi ng i n Exposed Areas

Exposed piping shall be installed so as not to dimnish exit access w dths,
corridors or equi pnment access. Exposed horizontal piping, including drain
pi ping, shall be installed to provide maxi num headr oom

3.2.2 Pi pi ng in Fini shed Areas

In areas with suspended or dropped ceilings and in areas with conceal ed
spaces above the ceiling, piping shall be conceal ed above ceilings. Piping
shal | be inspected, tested and approved before bei ng conceal ed. Ri sers and
simlar vertical runs of piping in finished areas shall be conceal ed.

3.2.3 Pendent Sprinklers

Drop nipples to pendent sprinklers shall consist of mninmum1 inch pipe
with a reducing coupling into which the sprinkler shall be threaded.
Hangers shall be provided on armovers to drop nipples supplying pendent
sprinkl ers when the arm over exceeds 12 inches. Were sprinklers are
install ed bel ow suspended or dropped ceilings, drop nipples shall be cut
such that sprinkler ceiling plates or escutcheons are of a uniformdepth

t hroughout the finished space. The outlet of the reducing coupling shal
not extend nore than 1 inch bel ow the underside of the ceiling. On pendent
sprinklers installed bel ow suspended or dropped ceilings, the distance from
the sprinkler deflector to the underside of the ceiling shall not exceed 4
inches. Recessed pendent sprinklers shall be installed such that the

di stance fromthe sprinkler deflector to the underside of the ceiling shal
not exceed the manufacturer's listed range and shall be of uniform depth

t hroughout the finished area.

3.2.3.1 Pendent Sprinkl er Locations

Pendent sprinklers in suspended ceilings shall be a m nimum of 6 inches
fromceiling grid.

3.2. 4 Upright Sprinklers
Ri ser nipples or "sprigs" to upright sprinklers shall contain no fittings
bet ween the branch line tee and the reducing coupling at the sprinkler.
Ri ser ni pples exceeding 30 inches in Il ength shall be individually supported.

3.2.5 Pi pe Joints

Pipe joints shall conformto NFPA 13, except as nodified herein. Not nore
than four threads shall show after joint is made up. Welded joints will be
permtted, only if welding operations are perforned as required by NFPA 13
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at the Contractor's fabrication shop, not at the project construction site.
Fl anged joints shall be provided where indicated or required by NFPA 13.

Grooved pipe and fittings shall be prepared in accordance with the

manuf acturer's | atest published specification according to pipe material,

wal | thickness and size. G ooved couplings, fittings and grooving tools

shal | be products of the sane nanufacturer. For copper tubing, pipe and

groove di nensions shall conply with the tol erances specified by the

coupling manufacturer. The diameter of grooves nmade in the field shall be
nmeasured using a "go/ no-go" gauge, vernier or dial caliper, narrowl and

m croneter, or other method specifically approved by the coupling

manuf acturer for the intended application. G oove width and di mensi on of

groove fromend of pipe shall be neasured and recorded for each change in

grooving tool setup to verify conpliance with coupling manufacturer's

tol erances. G ooved joints shall not be used in conceal ed | ocations, such

as behind solid walls or ceilings, unless an access panel is shown on the

drawi ngs for servicing or adjusting the joint.

3.2.6 Reducer s

Reductions in pipe sizes shall be nade with one-piece tapered reducing
fittings. The use of grooved-end or rubber-gasketed reducing couplings
will not be permtted. Wen standard fittings of the required size are not
manuf act ured, single bushings of the face type will be pernmtted. Were
used, face bushings shall be installed with the outer face flush with the
face of the fitting opening being reduced. Bushings shall not be used in
el bow fittings, in nore than one outlet of a tee, in nore than two outlets
of a cross, or where the reduction in size is less than 1/2 inch.

3.2.7 Pi pe Penetrations

Cutting structural nenbers for passage of pipes or for pipe-hanger
fastenings will not be permtted. Pipes that nust penetrate concrete or
masonry walls or concrete floors shall be core-drilled and provided with
pi pe sl eeves. Each sleeve shall be Schedul e 40 gal vani zed steel, ductile
iron or cast iron pipe and shall extend through its respective wall or
floor and be cut flush with each wall surface. Sleeves shall provide
requi red cl earance between the pipe and the sl eeve per NFPA 13. The space
bet ween the sl eeve and the pipe shall be firmy packed with m neral wool
i nsul ation. Were pipes penetrate fire walls, fire partitions, or floors,
pi pes shall be fire stopped in accordance with Section 07840A FlI RESTOPPI NG
In penetrations that are not fire-rated or not a floor penetration, the
space between the sleeve and the pipe shall be sealed at both ends with
pl astic waterproof cenment that will dry to a firmbut pliable nass or with
a nechani cal | y adj ustabl e segnmented el astomer seal .

3.2.8 Escut cheons

Escut cheons shall be provided for pipe penetration of ceilings and walls.
Escut cheons shall be securely fastened to the pipe at surfaces through
whi ch pi pi ng passes.

3.3 DI SI NFECTI ON

After all system conponents are installed and hydrostatic test(s) are
successfully conmpl eted, each portion of the sprinkler systemto be

di sinfected shall be thoroughly flushed with potable water until al
entrained dirt and other foreign materials have been renoved before
introducing chlorinating material. Flushing shall be conducted by renoving
the flushing fitting of the cross mains and of the grid branch |ines, and
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t hen back-flushing through the sprinkler main drains. The chlorinating
materi al shall be hypochlorites or liquid chlorine. Wter chlorination
procedure shall be in accordance with AWM C651 and AWM C652. The
chlorinating material shall be fed into the sprinkler piping at a constant
rate of 50 parts per nmillion (ppm). A properly adjusted hypochlorite
solution injected into the systemwi th a hypochlorinator, or liquid
chlorine injected into the systemthrough a solution-fed chlorinator and
booster punp shall be used. Chlorination application shall continue unti
the entire systemif filled. The water shall remain in the systemfor a

m ni mum of 24 hours. Each valve in the systemshall be opened and cl osed
several tinmes to ensure its proper disinfection. Follow ng the 24-hour
period, no less than 25 ppmchlorine residual shall remain in the system
The system shall then be flushed with clean water until the residua
chlorine is reduced to |l ess than one part per mllion. Sanples of water in
di sinfected containers for bacterial exam nation will be taken from severa
system | ocations which are approved by the Contracting Officer. Sanples
shall be tested for total coliformorganisnms (coliformbacteria, feca
coliform streptococcal, and other bacteria) in accordance w th AWM EWN
The testing nethod shall be either the multiple-tube fernentation technique
or the menbrane-filter technique. The disinfection shall be repeated unti
tests indicate the absence of coliformorganisms (zero nean coliform
density per 100 milliliters) in the sanples for at least 2 full days. The
systemw || not be accepted until satisfactory bacteriological results have
been obtained. After successful conpletion, verify installation of all
sprinklers and plugs and pressure test the system

3.4 Pl PE COLOR CODE MARKI NG

Col or code marking of piping shall be as specified in Section 09900 PAI NTS
AND COATI NGS.

3.5 PRELI M NARY TESTS

The system including the underground water nmmins, and the aboveground

pi ping and system conponents, shall be tested to assure that equiprment and
conmponents function as intended. The underground and aboveground interior
pi pi ng systens and attached appurtenances subjected to system working
pressure shall be tested in accordance with NFPA 13 . Upon conpl etion of
specified tests, the Contractor shall conplete certificates as specified in
par agr aph SUBM TTALS

3.10.2 Abovegr ound Pi pi ng
3.5.1 Hydrostatic Testing

Aboveground piping shall be hydrostatically tested in accordance with NFPA
13 at not |ess than 200 psi or 50 psi in excess of maxi num system operating
pressure and shall maintain that pressure without |loss for 2 hours. There
shall be no drop in gauge pressure or visible | eakage when the systemis
subjected to the hydrostatic test. The test pressure shall be read froma
gauge |l ocated at the | ow el evati on point of the systemor portion being

t est ed.

3.6 FI NAL ACCEPTANCE TEST

Fi nal Acceptance Test shall begin only when the Prelimnary Test Report has
been approved. The Fire Protection Specialist shall conduct the Fina

Accept ance Test and shall provide a conplete denpnstration of the operation
of the system This shall include operation of control valves and fl ow ng
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of inspector's test connections to verify operation of associated waterfl ow
alarm swi tches. After operation of control valves has been conpl eted, the
main drain test shall be repeated to assure that control valves are in the

open position. In addition, the representative shall have avail abl e copies
of as-built drawings and certificates of tests previously conducted. The
installation shall not be considered accepted until identified

di screpanci es have been corrected and test docunmentation is properly
compl eted and received. The Contractor shall submt the Final Acceptance
Test Report as specified in the Subm ttals paragraph

3.7 ON- SI TE TRAI NI NG

The Fire Protection Specialist shall conduct a training course for
operating and nai nt enance personnel as designated by the Contracting
Oficer. Training shall be provided for a period of 1 hours of nornal
working time and shall start after the systemis functionally conplete but
prior to the Prelimnary Tests and Final Acceptance Test. The On-Site
Training shall cover all of the itens contained in the approved Operating
and Mai ntenance | nstructions.

-- End of Section --
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PART 1 GENERAL

1.

1 REFERENCES

SECTI ON 15080A

THERVAL | NSULATI ON FOR MECHANI CAL SYSTEMS
07/ 02

990845B

The publications listed below forma part of this specification to the

extent referenced.

desi gnation only.

The publications are referred to in the text by basic

At the discretion of the Governnent, the manufacturer of
any material supplied will be required to furnish test reports pertaining
to any of the tests necessary to assure conpliance with the standard or
standards referenced in this specification.

AVERI CAN SOCI ETY FOR TESTI NG AND NMATERI ALS ( ASTM

ASTM A 167

ASTM A 580/ A 580M

(1999) Stainless and Heat-Resisting
Chromi um Ni ckel Steel Plate,

Strip

(1998) Stainless Steel Wre

and

ASTM B 209 (2001) Al umi num and Al unmi num Al | oy Sheet
and Pl ate

ASTM C 1126 (2000) Faced or Unfaced Rigid Cellular
Phenolic Thermal Insul ation

ASTM C 1136 (1995) Fl exible, Low Perneance Vapor
Retarders for Thermal |nsulation

ASTM C 195 (1995) M neral Fiber Thermal |nsulating
Cenent

ASTM C 449/ C 449M (2000) M neral Fiber Hydraulic-Setting
Thermal Insul ating and Fi ni shing Cenent

ASTM C 533 (1995; R 2001) Calcium Silicate Bl ock and
Pi pe Thermal Insulation

ASTM C 534 (2001a) Preformed Flexible Elastoneric
Cel lular Thermal Insulation in Sheet and
Tubul ar Form

ASTM C 547 (2000) M neral Fiber Pipe Insulation

ASTM C 552 (2000) Cellular dass Thermal Insulation

ASTM C 553 (2000) M neral Fiber Blanket Thernal
Insulation for Commercial and | ndustri al
Appl i cations

ASTM C 612 (2000a) M neral Fiber Block and Board

Thermal 1 nsul ation
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ASTM C 647 (1995; R 2000) Properties and Tests of
Mastics and Coating Finishes for Thernal
I nsul ation

ASTM C 665 (2001e1) M neral - Fi ber Bl anket Ther nal

I nsul ation for Light Frane Construction
and Manuf actured Housing

ASTM C 795 (1992; R 1998el) Thermal Insulation for
Use in Contact with Austenitic Stainless
St eel

ASTM C 916 (1985; R 1996el) Adhesives for Duct
Thermal Insul ation

ASTM C 920 (2002) El astoneric Joint Seal ants

ASTM C 921 (1989; R 1996) Determining the Properties
of Jacketing Materials for Thermal
I nsul ation

ASTM E 84 (2001) Surface Burning Characteristics of
Bui I ding Materials

ASTM E 96 (2000e1) Water Vapor Transni ssion of
Materi al s

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MBS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

M DVEST | NSULATI ON CONTRACTORS ASSCOCI ATI ON (M CA)

M CA Insul ation Stds (1999) National Conmercial & Industria
I nsul ati on Standards

1.2  SYSTEM DESCRI PTI ON
Fi el d-applied insulation and accessories on nechani cal systens shall be as
specified herein; factory-applied insulation is specified under the piping,
duct or equi prment to be insul ated. Field applied insulation materials
required for use on Government-furnished itens as listed in the SPECH AL
CONTRACT REQUI REMENTS shal |l be furnished and installed by the Contractor.

1.3  GENERAL QUALI TY CONTRCL

1.3.1 St andard Products
Materials shall be the standard products of manufacturers regularly engaged
in the manufacture of such products and shall essentially duplicate itens
that have been in satisfactory use for at |least 2 years prior to bid
openi ng.

1.3.2 Installer's Qualifications

Qualified installers shall have successfully conpleted three or nore
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simlar type jobs within the last 5 years.
1.3.3 Surface Burning Characteristics

Unl ess ot herwi se specified, insulation not covered with a jacket shall have
a flame spread i ndex no higher than 75 and a snoke devel oped i ndex no

hi gher than 150. Insulation systens which are located in air plenuns, in
ceiling spaces, and in attic spaces shall have a flame spread i ndex no
hi gher than 25 and a snoke devel oped i ndex no higher than 50. Insulation

materials |ocated exterior to the building perineter are not required to be
fire-rated. Flane spread, and snobke devel oped i ndexes, shall be detern ned
by ASTM E 84. Insulation shall be tested in the sane density and installed
thi ckness as the material to be used in the actual construction. Materia
supplied by a manufacturer with a jacket shall be tested as a conposite
material. Jackets, facings, and adhesives shall have a flame spread index
no hi gher than 25 and a snoke devel oped i ndex no higher than 50 when tested
in accordance with ASTM E 84.

1.3.4 Identification of Materials

Packages or standard containers of insulation, jacket material, cenents,
adhesi ves, and coatings delivered for use, and sanples required for
approval shall have manufacturer's stanp or |abel attached giving the nane
of the manufacturer and brand, and a description of the naterial.

1.4 SUBM TTALS

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
M ca Pl ates.

After approval of materials and prior to applying insulation, a
bookl et shall be prepared and submtted for approval. The bookl et
shal |l contain marked-up M CA Insulation Stds plates (or detai
drawi ngs showing the insulation material and insulating system
for each pipe, duct, or piece of equipnment that nust be insul ated
per this specification. The MCA plates shall be marked up
showi ng the materials to be installed in accordance with the
requi renents of this specification for the specific insulation
application. The Contractor shall submt all MCA Plates required
to show the entire insulating system including Plates required to
show i nsul ati on penetrations, vessel bottom and top heads, |egs,
and skirt insulation as applicable. |If the Contractor elects to
submit detailed draw ngs instead of marked-up M CA Plates, the
detail drawi ngs shall show cut-away, section views, and details
i ndi cati ng each conponent of the insulation system and show ng
provisions for insulating jacketing, and sealing portions of the
equi pnent. For each type of insulation installation on the
drawi ngs, provide a |label that identifies each conponent in the
installation (i.e., the duct, insulation, adhesive, vapor
retarder, jacketing, tape, nmechanical fasteners, etc.) Indicate
i nsulation by type and nanufacturer. Three copies of the bookl et
shal |l be subnitted at the jobsite to the Contracting Officer. One
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1

copy of the approved booklet shall remain with the insulation
Contractor's display sanple and two copies shall be provided for
CGover nnment use.

SD- 03 Product Data
CGeneral Material s.

A conplete Iist of materials, including manufacturer's
descriptive technical literature, performance data, catal og cuts,
and installation instructions. The product nunber, k-val ue,

t hi ckness and furni shed accessories for each nechani cal system
requi ring insulation shall be included. Materials furnished under
this section of the specification shall be submitted at one tine.

SD- 04 Sanpl es

Thermal | nsul ation Materials.

After approval of materials actual sections of installed
systens, properly insulated in accordance with the specification
requi renents, shall be displayed. Such actual sections nust
remai n accessible to inspection throughout the job and will be
reviewed fromtine to tine for controlling the quality of the work
t hroughout the construction site. Each naterial used shall be
identified, by indicating on an attached sheet the specification
requi renent for the material and the material by each manufacturer
intended to neet the requirenent. The Contracting O ficer will
i nspect display sanple sections at the jobsite. Approved display
sanpl e sections shall remain on display at the jobsite during the
construction period. Upon conpletion of construction, the display
sanpl e sections will be closed and seal ed.

Pi pe Insulation Display Sections: Display sanple sections shal
i nclude as a minimum an el bow or tee, a valve, dielectric
wat erways and fl anges, a hanger with protection shield and
insulation insert, or dowel as required, at support point, method
of fastening and sealing insulation at |ongitudinal |ap,
circunferential lap, butt joints at fittings and on pipe runs, and
term nating points for each type of pipe insulation used on the
job, and for hot pipelines and cold pipelines, both interior and
exterior, even when the sane type of insulation is used for these
servi ces

Duct Insulation Display Sections: D splay sanple sections for
rigid and flexible duct insulation used on the job. A tenporary
covering shall be used to enclose and protect display sections for
duct insul ation exposed to weat her

5  STORAGE
Materials shall be delivered in the manufacturer's unopened contai ners.
Materials delivered and placed in storage shall be provided with protection

fromweather, humdity, dirt, dust and other contam nants. The Contracting
Oficer may reject insulation material and supplies that becone dirty,
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dusty, wet, or contamni nated by sone ot her neans.
PART 2 PRODUCTS
2.1  GENERAL MATERI ALS

Materials shall be conpatible and shall not contribute to corrosion,
soften, or otherw se attack surfaces to which applied in either the wet or
dry state. Materials to be used on stainless steel surfaces shall neet
ASTM C 795 requirenents. Materials shall be asbestos free and conformto
the follow ng:

2.1.1 Adhesives
2.1.1.1 Acousti cal Lining Insulation Adhesive

Adhesi ve shall be a nonflammabl e, fire-resistant adhesive confornming to
ASTM C 916, Type |I.

2.1.1.2 M neral Fiber |nsul ation Cement
Cenment shall be in accordance with ASTM C 195.
2.1.1.3 Laggi ng Adhesi ve

Lagging is the material used for thermal insulation, especially around a
cylindrical object. This may include the insulation as well as the
cloth/material covering the insulation. Lagging adhesives shall be

nonfl anmmabl e and fire-resistant and shall have a flane spread rating no

hi gher than 25 and a snoke devel oped rating no higher than 50 when tested
in accordance with ASTM E 84. Adhesive shall be pignented [white] [red]
and be suitable for bonding fibrous glass cloth to faced and unfaced
fibrous glass insulation board; for bonding cotton brattice cloth to faced
and unfaced fibrous glass insulation board; for sealing edges of and
bondi ng fibrous glass tape to joints of fibrous glass board; for bonding
lagging cloth to thernmal insulation; or for attaching fibrous glass
insulation to nmetal surfaces. Laggi ng adhesives shall be applied in strict
accordance with the manufacturer's recomendati ons.

2.1.2 Cont act Adhesi ve

Adhesi ves may be dispersed in a volatile organic solvent. Adhesives may be
any of, but not limted to, the neoprane based, rubber based, or

el astoneric type that have a flanme spread i ndex no higher than 25 and a
snoke devel oped i ndex no higher than 50 when tested in the dry state in
accordance with ASTM E 84. The adhesive shall not adversely affect,
initially or in service, the insulation to which it is applied, nor shal

it cause any corrosive effect on netal to which it is applied. Any solvent
di spersing nediumor volatile conponent of the adhesive shall have no

obj ecti onabl e odor and shall not contain any benzene or carbon
tetrachloride. The dried adhesive shall not enmit nauseous, irritating, or
toxic volatile matters or aerosols when the adhesive is heated to any
tenmperature up to 212 degrees F. The dried adhesive shall be nonfl ammbl e
and fire resistant. Natural cross-ventilation, |ocal (mechanical) pickup,
and/ or general area (mechanical) ventilation shall be used to prevent an
accunul ati on of solvent vapors, keeping in mind the ventilation pattern
must renove any heavier-than-air solvent vapors fromlower |evels of the
wor kspaces. d oves and spectacl e-type safety gl asses are recomended in
accordance with safe installation practices.
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2.1.3 Caul ki ng
ASTM C 920, Type S, Grade NS, Cass 25, Use A
2.1. 4 Cor ner Angl es

Nom nal 0.016 inch alumnum1 x 1 inch with factory applied kraft backing.
Al um num shall be ASTM B 209, Alloy 3003, 3105, or 5005.

2.1.5 Fi ni shi ng Cenent

ASTM C 449/ C 449M M neral fiber hydraulic-setting thermal insulating and
finishing cement. All cements that may cone in contact with Austenitic
stainl ess steel must include testing per ASTM C 795.

2.1.6 Fi brous @ ass Coth and d ass Tape

Fi brous glass cloth and gl ass tape shall have flane spread and snoke
devel oped ratings of no greater than 25/50 when neasured in accordance with
ASTM E 84. Tape shall be 4 inch wide rolls.

2.1.7 St apl es

Qutward clinching type [nonel] [ASTM A 167, Type 304 or 316 stainless
steel].

2.1.8 Jacket s

ASTM C 921, Type |, nmaxi num noi sture vapor transm ssion 0.02 perns,
(measured before factory application or installation), mninmmpuncture
resi stance 50 Beach units on all surfaces except conceal ed ductwork, where
a mni mum puncture resi stance of 25 Beach units is acceptable. M nimm
tensile strength, 35 pounds/inch width. ASTM C 921, Type I, mninmm
puncture resistance 25 Beach units, tensile strength m ni rum 20 pounds/inch
wi dth. Jackets used on insulation exposed in finished areas shall have
white finish suitable for painting without sizing. Based on the
application, insulation materials that require factory applied jackets are
m neral fiber, cellular glass, and phenolic foam Al non-netallic jackets
shal | have a maxi num fl ane spread i ndex of 25 and a maxi num snoke devel oped
i ndex of 50 when tested in accordance with ASTM E 84.

2.1.8.1 Wi te Vapor Retarder Al Service Jacket (ASJ)

For use on hot/cold pipes, ducts, or equi pnent vapor retarder jackets used
on insul ati on exposed in finished areas shall have white finish suitable
for painting without sizing.

2.1.8.2 Al um num Jacket s

Al um num j ackets shall be corrugated, enbossed or smooth sheet, 0.016 inch
nom nal thickness; ASTM B 209, Tenper H14, Tenper H16, Alloy 3003, 5005, or
3105 with factory applied noisture retarder. Corrugated al um num jacket
shal | not be used outdoors. Al um num jacket securing bands shall be Type
304 stainless steel, 0.015 inch thick, 1/2 inch wide for pipe under 12 inch
diameter and 3/4 inch wide for pipe over 12 inch and | arger dianeter.

Al um num j acket circunferential seam bands shall be 2 x 0.016 inch al um num
mat ching jacket material. Bands for insulation below ground shall be 3/4 x
0.020 inch) thick stainless steel, or fiberglass reinforced tape. The
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jacket may, at the option of the Contractor, be provided with a factory
fabricated Pittsburg or "Z" type longitudinal joint. When the "Z" joint is
used, the bands at the circunferential joints shall be designed by the
manuf acturer to seal the joints and hold the jacket in place.

2.1.8.3 Pol yvi nyl Chl oride (PVC) Jackets
Pol yvinyl chloride (PVC) jacket and fitting covers shall have high inpact
strength, UV resistant rating or treatnent and noderate chenical resistance
with m nimumthi ckness 0.030 inch.

2.1.9 Vapor Retarder Required

2.1.9.1 Vapor Retarder Coating
The vapor retarder coating shall be fire and water resistant and
appropriately selected for either outdoor or indoor service. Color shal
be white. The water vapor perneance of the conpound shall not exceed 0.05
perm and shall be deternined according to procedure B of ASTM E 96
utilizing apparatus described in ASTM E 96. The coating shall be a
nonfl ammabl e, fire resistant type. The flash point of the compound shal
not be less than 80 degrees F and shall be determned in accordance wth
ASTM D 3278. Al other application and service properties shall be in
accordance with ASTM C 647.

2.1.9.2 NOT USED

2.1.9.3 NOT USED

2.1.9.4 NOT USED

2.1.10 NOT USED

2.1.11 Wre

Soft anneal ed ASTM A 580/ A 580M Type 302, 304 or 316 stainless steel, 16 or
18 gauge.

2.1.12 Seal ant s
Seal ants shall be chosen fromthe butyl polymer type, the styrene-butadi ene
rubber type, or the butyl type of sealants. Sealants shall have a maxi mum
noi sture vapor transm ssion of 0.02 perns, and a nmaxi mum fl ane spread/ snoke
devel oped i ndex of 25/50 per ASTM E 84.

2.2 Pl PE | NSULATI ON MATERI ALS

Pi pe insulation materials shall be limted to those |isted herein and shal
neet the follow ng requirenents:

2.2.1 Aboveground Cold Pipeline

Insul ation for mnus 30 degrees to plus 60 degrees F for outdoor, indoor,
exposed or conceal ed applications, shall be as foll ows:
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a. Cellular dass: ASTMC 552, Type I, and Type 111

b. Flexible Elastonmeric Cellular Insulation: ASTMC 534, Type | or
I1. Type Il shall have vapor retarder skin on both sides of the
i nsul ation.

c. Phenolic Insulation: ASTMC 1126, Type IlI. Phenolic insulations

shall conmply with ASTM C 795 and with the ASTM C 665 paragraph
Cor r osi veness.
2.2.2 Abovegr ound Hot Pi peline
I nsul ation for above 60 degrees F, for outdoor, indoor, exposed or
conceal ed applications shall meet the follow ng requirements. Supply the

insulation with manufacturer's recomended factory-applied jacket.

a. Mneral Fiber: ASTMC 547, Cass 1 or Cass 2 as required for the
operating tenperature range.

b. CalciumSilicate: ASTM C 533, Type | indoor only, or outdoors
above 250 degrees F pipe tenperature.

c. Cellular dass: ASTMC 552, Type Il and Type Il

d. Flexible Elastoneric Cellular Insulation: ASTMC 534, Type | or
Il to 200 degrees F service

e. Phenolic Insulation: ASTMC 1126 Type Il to 250 F service shal
conmply with ASTM C 795.

2.2.3 NOT' USED

2.2. 4 NOT USED

2.3 DUCT | NSULATI ON NMATERI ALS

Duct insulation materials shall be limted to those |isted herein and shal
neet the follow ng requirenents:

2.3.1 Rigid M neral Fiber

ASTM C 612: Type I A or IB.
2.3.2 Fl exi bl e M neral Fi ber

ASTM C 553: Type |,or Type Il up to 250 F
2.3.3 Cel lular d ass

ASTM C 552, Type |.

2.3.4 Phenol i ¢ Foam
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ASTM C 1126: Type Il. A maxi num al | owabl e | eachabl e chl ori de content shal
comply with ASTM C 795. when tested in accordance with ASTM C 871

2.3.5 Fl exi bl e El astoneric Cellular
ASTM C 534: Type |1

2.4 EQUI PVENT | NSULATI ON MATERI ALS

Equi pnent insulation materials shall be limted to those |isted herein and
shal |l neet the follow ng requirenents:

2.4.1 Col d Equi pnent | nsul ation

For equi pent operating tenperatures bel ow 60 degrees F
2.4.1.1 Cellular dass

ASTM C 552: Type |, Type IIl, or Type IV as required.
2.4.1.2 Fl exi bl e Elastoneric Cellular Insulation

ASTM C 534, Type |1
2.4.1.3 Phenol i ¢ Foam

ASTM C 1126: Type I1. A maxi num al | owabl e | eachabl e chl ori de content shal
conply with ASTM C 795 when tested in accordance with ASTM C 871.

2.4.2 Hot Equi prrent | nsul ation
For equi prent operating tenperatures above 60 degrees F
2.4.2.1 Rigid M neral Fiber

ASTM C 612: Type IA IB, I, Ill, IV, or V as required for tenperatures
encountered to 1800 degrees F

2.4.2.2 Fl exi bl e M neral Fi ber

ASTM C 553: Type |, I, 11, IV, V, VI or VIl as required for tenperatures
encountered to 1200 degrees F

2.4.2.3 Calcium Silicate
ASTM C 533, Type |, in-doors only, or outdoors above 250 degrees F
2.4.2.4 Cellular dass
ASTM C 552: Type |, Type IIl, or Type IV as required.
2.4.2.5 Fl exi bl e El astoneric Cellular Insulation
ASTM C 534, Type IIl, to 200 degrees F
2.4.2.6 Phenol i ¢ Foam
ASTM C 1126, Type |1, to 250 degrees F. A maxi mum al | owabl e | eachabl e

chloride content shall conmply with ASTM C 795 when tested in accordance
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with ASTM C 871.
PART 3 EXECUTI ON
3.1 APPLI CATI ON - GENERAL

I nsul ation shall only be applied to unheated and uncool ed piping and

equi prrent. Flexible elastoneric cellular insulation shall not be
compressed at joists, studs, columms, ducts, hangers, etc. The insulation
shall not pull apart after a one hour period; any insulation found to pul
apart after one hour, shall be replaced.

3.1.1 Install ation

Except as otherw se specified, material shall be installed in accordance
with the manufacturer's witten instructions. |Insulation materials shal

not be applied until tests specified in other sections of this
specification are conpleted. Material such as rust, scale, dirt and

noi sture shall be renoved from surfaces to receive insulation. Insulation
shal | be kept clean and dry. Insulation shall not be renoved fromits

shi pping containers until the day it is ready to use and shall be returned
to like containers or equally protected fromdirt and noisture at the end
of each workday. |Insulation that beconmes dirty shall be thoroughly cl eaned
prior to use. If insulation becones wet or if cleaning does not restore
the surfaces to |ike new condition, the insulation will be rejected, and
shall be imediately removed fromthe jobsite. Joints shall be staggered
on multi layer insulation. Mneral fiber thermal insulating cenent shal

be m xed with dem neralized water when used on stainless steel surfaces.

I nsul ation, jacketing and accessories shall be installed in accordance with
M CA Insul ation Stds plates except where nodified herein or on the draw ngs.

3.1.2 Fi re- st oppi ng

Where pipes and ducts pass through fire walls, fire partitions, above grade
floors, and fire rated chase walls, the penetration shall be sealed with
fire stopping materials as specified in Section 07840A FlI RESTOPPI NG

3.1.3 Pai nting and Fi ni shing
Pai nting shall be as specified in Section 09900 PAI NTS AND COATI NGS
3.1. 4 Installation of Flexible Elastoneric Cellular Insulation

Fl exi bl e el astoneric cellular insulation shall be installed with seans and
joints sealed with rubberized contact adhesive. |Insulation with
pre-applied adhesive is not permtted. Flexible elastoneric cellular

i nsulation shall not be used on surfaces greater than 200 degrees F. Seans
shal | be staggered when applying multiple layers of insulation. Insulation
exposed to weat her and not shown to have jacketing shall be protected with
two coats of WV resistant finish as recommended by the nmanufacturer after
the adhesive is dry. A brush coating of adhesive shall be applied to both
butt ends to be joined and to both slit surfaces to be sealed. The
adhesive shall be allowed to set until dry to touch but tacky under slight
pressure before joining the surfaces. Insulation seals at seans and joints
shal | not be capable of being pulled apart one hour after application.

Insul ation that can be pulled apart one hour after installation shall be
repl aced.

3.1.5 Wl di ng
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No wel di ng shall be done on piping, duct or equipnment without witten
approval of the Contracting Oficer. The capacitor discharge wel ding
process may be used for securing netal fasteners to duct.

3.1.6 Pi pes/ Duct s/ Equi prent whi ch  Require Insul ation

Insulation is required on all pipes, ducts, or equiprment which operate at
or bel ow 60 degrees F and at or above 80 degrees F

3.2 Pl PE | NSULATI ON | NSTALLATI ON
3.2.1 Pi pe Insul ation
3.2.1.1 Cener a

Pi pe insulation shall be installed on aboveground hot and col d pipeline
systens as specified belowto forma continuous thermal retarder, including
straight runs, fittings and appurtenances unl ess specified otherw se.
Installation shall be with full length units of insulation and using a
single cut piece to conplete a run. Cut pieces or scraps abutting each

ot her shall not be used. Pipe insulation shall be omtted on the foll ow ng:

a. Pipe used solely for fire protection
b. Chrom um plated pipe to plunbing fixtures. However, fixtures for
use by the physically handi capped shall have the hot water supply
and drain, including the trap, insulated where exposed.
c. Sanitary drain lines.
d. Air chanbers.
3.2.1.2 Pi pes Passing Through Walls, Roofs, and Floors

a. Pipe insulation shall be continuous through the sleeve.

b. An alum num jacket with factory applied noisture retarder shall be
provi ded over the insulation wherever penetrations require sealing.

c. \Were pipes penetrate interior walls, the alum numjacket shal
extend 2 inches beyond either side of the wall and shall be
secured on each end with a band.

d. \here penetrating floors, the alum numjacket shall extend froma
poi nt bel ow the backup naterial to a point 10 i nches above the
floor with one band at the floor and one not nore than 1 inch from
the end of the al um numjacket.

e. \Were penetrating waterproofed floors, the alum num jacket shal
extend from bel ow the backup material to a point 2 inchesabove the
flashing with a band 1 inch fromthe end of the alum numjacket.

f. Were penetrating exterior walls, the alun numjacket required for
pi pe exposed to weather shall continue through the sleeve to a
point 2 inches beyond the interior surface of the wall.

g. Were penetrating roofs, pipe shall be insulated as required for
interior service to a point flush with the top of the flashing and
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3.2.1.3

sealed with vapor retarder coating. The insulation for exterior
application shall butt tightly to the top of flashing and interior
i nsulation. The exterior alum numjacket shall extend 2 inches
down beyond the end of the insulation to forma counter flashing.
The flashing and counter flashing shall be seal ed underneath with
caul ki ng.

For hot water pipes supplying lavatories or other sinilar heated
service that requires insulation, the insulation shall be

term nated on the backside of the finished wall. The insulation
term nation shall be protected with two coats of vapor barrier
coating with a mninmumtotal thickness of 1/16 inch applied with
gl ass tape enbedded between coats (if applicable). The coating
shall extend out onto the insulation 2 inches and shall seal the
end of the insulation. dass tape seans shall overlap 1 inch
The annul ar space between the pipe and wall penetration shall be
caul ked with approved fire stop material. The pipe and wal
penetration shall be covered with a properly sized (well fitting)
escut cheon plate. The escutcheon plate shall overlap the wal
penetration at |east 3/8 inches.

For domestic cold water pipes supplying |avatories or other
simlar cooling service that requires insulation, the insulation
shall be terninated on the finished side of the wall (i.e.

i nsul ati on nmust cover the pipe throughout the wall penetration).
The insulation shall be protected with two coats of vapor barrier
coating with a mnimumtotal thickness of 1/16 inch. The coating
shall extend out onto the insulation 2 inches and shall seal the
end of the insulation. The annular space between the outer
surface of the pipe insulation and the wall penetration shall be
caul ked with an approved fire stop material havi ng vapor retarder
properties. The pipe and wall penetration shall be covered with a
properly sized (well fitting) escutcheon plate. The escutcheon
plate shall overlap the wall penetration by at |east 3/8 inches.

Pi pes Passi ng Through Hangers

I nsul ation, whether hot or cold application, shall be continuous
t hrough hangers. Al horizontal pipes 2 inches and snaller shal
be supported on hangers with the addition of a Type 40 protection
shield to protect the insulation in accordance with MSS SP-69.
Whenever insul ation shows signs of being conpressed, or when the
i nsul ation or jacket shows visible signs of distortion at or near
the support shield, insulation inserts as specified bel ow for

pi ping larger than 2 inches shall be installed.

Hori zontal pipes larger than 2 inches at 60 degrees F and above
shal | be supported on hangers in accordance with MSS SP-69, and
Section 15400A PLUMBI NG GENERAL PURPCSE.

Hori zontal pipes larger than 2 inches and bel ow 60 degrees F shal
be supported on hangers with the addition of a Type 40 protection
shield in accordance with MSS SP-69. An insulation insert of
cellular glass, calciumsilicate (or perlite above 80 F), or the
necessary strength polyisocyanurate shall be installed above each
shield. The insert shall cover not less than the bottom
180-degree arc of the pipe. Inserts shall be the same thickness
as the insulation, and shall extend 2 inches on each end beyond
the protection shield. Wen insulation inserts are required per
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t he above, and the insulation thickness is less than 1 inch

wooden or cork dowels or blocks may be install ed between the pipe
and the shield to prevent the weight of the pipe from crushing the
insulation, as an option to installing insulation inserts. The

i nsul ation jacket shall be continuous over the wooden dowel,
wooden bl ock, or insulation insert.

d. Vertical pipes shall be supported with either Type 8 or Type 42
riser clanmps with the addition of two Type 40 protection shields
in accordance with MSS SP-69 covering the 360-degree arc of the
insulation. An insulation insert of cellular glass or calcium
silicate shall be installed between each shield and the pipe. The
i nsert shall cover the 360-degree arc of the pipe. Inserts shal
be the same thickness as the insulation, and shall extend 2 inches
on each end beyond the protection shield. Wen insulation inserts
are required per the above, and the insulation thickness is |ess
than 1 inch, wooden or cork dowels or blocks may be installed
bet ween the pipe and the shield to prevent the hanger from
crushing the insulation, as an option instead of installing
insulation inserts. The insulation jacket shall be continuous
over the wooden dowel, wooden bl ock, or insulation insert. The
vertical weight of the pipe shall be supported with hangers
| ocated in a horizontal section of the pipe. Wen the pipe riser
is longer than 30 feet, the weight of the pipe shall be
additionally supported with hangers in the vertical run of the
pi pe that are directly clanped to the pipe, penetrating the pipe
i nsul ation. These hangers shall be insulated and the insulation
jacket sealed as indicated herein for anchors in a simlar service.

e. Inserts shall be covered with a jacket naterial of the sane
appearance and quality as the adjoining pipe insulation jacket,
shal |l overlap the adjoining pipe jacket 1-1/2 inches, and shall be
seal ed as required for the pipe jacket. The jacket material used
to cover inserts in flexible elastoneric cellular insulation shal
conformto ASTM C 1136, Type 1, and is allowed to be of a
different material than the adjoining insulation nateri al

3.2.1.4 Fl exi bl e El astoneric Cellular Pipe Insulation

Fl exi bl e el astoneric cellular pipe insulation shall be tubular formfor

pi pe sizes 6 inches and less. Type Il sheet insulation used on pipes

| arger than 6 inches shall not be stretched around the pipe. On pipes
larger than 12 inches, the insulation shall be adhered directly to the pipe
on the lower 1/3 of the pipe. Seans shall be staggered when applying
multiple layers of insulation. Sweat fittings shall be insulated with
mter-cut pieces the sane size as on adjacent piping. Screwed fittings
shall be insulated with sleeved fitting covers fabricated frommter-cut

pi eces and shall be overl apped and seal ed to the adjacent pipe insulation.

3.2.1.5 Pi pes in high abuse areas.
In high abuse areas such as janitor closets and traffic areas in equi pnent
roons, kitchens, and nechani cal roons, alum numjackets shall be utilized.
Pipe insulation to the 6 foot |evel shall be protected.

3.2.2 Aboveground Col d Pi pelines
The foll owi ng cold pipelines shall be insulated per Table | mnus 30

degrees to plus 60 degrees F
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a. Donestic cold and chilled drinking water.

b. Make-up water.

c. NOT USED.

d. Refrigerant suction lines.

e. NOT USED

f. NOT USED

g. Air conditioner condensate drains.

h. NOT USED

i. Exposed lavatory drains and donestic water

fixtures for handi cap persons.
3.2.2.1 I nsul ation Thi ckness

I nsul ation thickness for cold pipelines shal

Table | - Cold Piping Insulation Thickness
Pi pe Size (inches)

Run-outs 1 in 1.25 - 2.5
Type of up to & 2in 4
Servi ce Mat eri al 2 in* | ess
Ref ri ger ant CG 1.5 1.5 1.5
suction FC 1.0 1.0 1.0
pi pi ng PF 1.5 1.5 1.5
Col d donestic CG 1.5 1.5 1.5 1.5
wat er, above FC 3/8 3/8 3/8 3/8
and bel ow PF 1.5 1.5 1.5 1.5
ceilings
& makeup
wat er
Exposed FC 0.5 0.5 0.5 0.5
| avat ory M- 0.5 1.0 1.0 1.5
drai ns and
donestic water
i nes serving&
pl unbi ng fixtures
for
handi cap
per sonnel
Air FC 3/8 0.5 0.5
condi ti oni ng PF 1.5 1.5 1.5

condensat e
drain | ocat ed
i nsi de buil di ng
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Table | - Cold Piping Insulation Thickness
Pi pe Size (inches)
Run-outs 1 in 1.25 - 2.5 - 5 - 8 in
Type of up to & 2in 4 in 6 in &
Servi ce Mat eri al 2 in* | ess | ar ger

*When run-outs to termnal units exceed 12 feet, the entire length of run-out
shall be insulated |like main feed pipe.

LEGEND

PF - Phenolic Foam

CG - Cellular d ass

MF - M neral Fiber

FC - Flexible Elastomeric Cellular

3.2.2.2 Jacket for Mneral Fiber, Cellular G ass, Phenolic Foam and
Pol yi socyanurate Foam | nsul ated Pi pe

I nsul ation shall be covered with a factory applied vapor retarder jacket or
field applied seal welded PVC jacket. |Insulation inside the building, to
be protected with an alumi numjacket, shall have the insulation and vapor
retarder jacket installed as specified herein. The aluni num jacket shal

be installed as specified for piping exposed to weather, except sealing of
the Il aps of the alumi numjacket is not required. In high abuse areas such
as janitor closets and traffic areas in equipnent roons, kitchens, and
nechani cal roons, alum numjackets shall be utilized. Pipe insulation to
the 6 ft | evel shall be protected.

3.2.2.3 Insulation for Straight Runs (M neral Fiber, Cellular d ass,
Phenol i ¢ Foam and Pol yi socyanur at e Foam

a. Insulation shall be applied to the pipe with joints tightly
butted. Al butted joints and ends shall be sealed with joint
seal ant and sealed with a vapor retarder coating or PVDC adhesive
t ape.

b. Longitudinal laps of the jacket naterial shall overlap not |ess
than 1-1/2 inches. Butt strips 3 inches w de shall be provided
for circunferential joints.

c. Laps and butt strips shall be secured with adhesive and stapled on
4 inch centers if not factory self-sealing. |If staples are used,
they shall be sealed per item"e." below. Note that staples are
not required with cellular glass systens.

d. Factory self-sealing |ap systens nmay be used when the anbient
tenperature is between 40 degrees and 120 degrees F during
installation. The lap systemshall be installed in accordance
wi th manufacturer's recommendations. Stapler shall be used only
if specifically recomended by the manufacturer. Were gaps
occur, the section shall be replaced or the gap repaired by
app! yi ng adhesi ve under the lap and then stapling.

e. Al Staples, including those used to repair factory self-seal |ap

systens, shall be coated with a vapor retarder coating or PVDC
adhesi ve tape. All seans, except those on factory self-sea
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systens shall be coated with vapor retarder coating or PVDC
adhesi ve tape.

f. Breaks and punctures in the jacket material shall be patched by
wrapping a strip of jacket nmaterial around the pipe and securing
it with adhesive, stapling, and coating with vapor retarder coating
or PVDC adhesive tape. The patch shall extend not |ess than
1-1/2 inches past the break

g. At penetrations such as thernoneters, the voids in the insulation
shall be filled and seal ed with vapor retarder coating or PVDC
adhesi ve tape.

3.2.2.4 Insulation for Fittings and Accessories

a. Pipe insulation shall be tightly butted to the insulation of the
fittings and accessories. The butted joints and ends shall be
sealed with joint sealant and sealed with a vapor retarder coating
or PVDC adhesive tape.

b. Precut or preforned insulation shall be placed around all fittings
and accessories and shall conformto M CA plates except as
nodi fied herein: 5 for anchors; 10, 11, and 13 for fittings; 14
for valves; and 17 for flanges and unions. |Insulation shall be
the sane insulation as the pipe insulation, including same
density, thickness, and thermal conductivity. Were
precut/preformed is unavailable, rigid preformed pipe insulation

sections may be segnented into the shape required. Insulation of
the sane thickness and conductivity as the adjoining pipe
i nsul ation shall be used. |f nesting size insulation is used, the

i nsul ation shall be overlapped 2 inches or one pipe dianeter
El bows insul ated using segnents shall conformto M CA Tables 12. 20
"Mtered Insulation El bow .

c. Upon conpletion of insulation installation on flanges, unions,
val ves, anchors, fittings and accessories, terninations, seans,
joints and insulation not protected by factory vapor retarder
jackets or PVC fitting covers shall be protected with PVDC
adhesive tape or two coats of vapor retarder coating with a
mnimumtotal thickness of 1/16 inch, applied with glass tape
enbedded between coats. Tape seans shall overlap 1 inch. The
coating shall extend out onto the adjoining pipe insulation 2
inches. Fabricated insulation with a factory vapor retarder
jacket shall be protected with PVDC adhesive tape or two coats of
vapor retarder coating with a mninmumthickness of 1/16 inch and
with a 2 inch wide glass tape enbedded between coats. Were
fitting insulation butts to pipe insulation, the joints shall be
sealed with a vapor retarder coating and a 4 inch wi de ASJ tape
whi ch mat ches the jacket of the pipe insulation

d. Anchors attached directly to the pipe shall be insulated for a
sufficient distance to prevent condensation but not |ess than 6
i nches fromthe insulation surface.

e. Insulation shall be marked showi ng the l[ocation of unions,
strainers, and check val ves.

f. Flexible connections at punps and ot her equi pnent shall be
insulated with 0.50 inch flexible cellular insulation
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3.2.2.5 Optional PVC Fitting Covers

At the option of the Contractor, prenolded, one or two piece PVC fitting
covers may be used in |lieu of the vapor retarder and enbedded gl ass tape.
Factory precut or prenolded insulation segnents shall be used under the
fitting covers for elbows. |Insulation segments shall be the sane

insul ation as the pipe insulation including sane density, thickness, and
thermal conductivity. The covers shall be secured by PVC vapor retarder
tape, adhesive, seal welding or with tacks nmade for securing PVC covers.
Seans in the cover, and tacks and | aps to adjoining pipe insulation jacket,
shal |l be sealed with vapor retarder tape to ensure that the assenbly has a
conti nuous vapor seal.

3.2.3 Aboveground Hot Pipelines

The foll owi ng hot pipelines above 60 degrees F shall be insulated per Table
I

a. Donestic hot water supply & re-circul ating system
b. Steam
c. Condensate

d. Hot water heating.

3.2.3.1 I nsul ati on Thi ckness
I nsul ation thickness for hot pipelines shall be deternined using Table I
LEGEND:

PF - Phenol i c Foam

CG - Cellular dass

CS - CalciumSilicate

MF - M neral Fiber

FC - Flexible Elastomeric Cellular

Table Il - Hot Piping Insulation Thickness
Pi pe Size (inches)
Type of Run-outs 1 in 1.25 - 2.5 - 5 - 8 in
Service up to & 2 4 6 &
(degrees F) Mat eri al 2in* | ess in in in | ar ger
Hot donestic CG 1.5 1.5 1.5 1.5 1.5 1.5
wat er supply & FC 0.5 0.5 1.0 1.0 1.5 1.5
re-circul ating PF 0.5 0.5 1.0 1.0 1.0 1.0
system & water M- 0.5 1.5 1.5 1.5 1.5 1.5

defrost |ines
(200 F max)**

St eam M-
& condensate (O 1.

(6]
(6]
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Table Il - Hot Piping Insulation Thickness
Pi pe Size (inches)

Type of Run-outs 1 in 1.25 - 2.5 - 5 - 8 in
Service up to & 2 4 6 &
(degrees F) Mat eri al 2in* | ess in in in | ar ger
return (201-
250 F)
Heati ng hot CG 1.5 1.5 2.0 2.0 2.5 3.0
wat er, supply PF 0.5 1.0 1.0 1.0 1.0 1.5
& return M- 0.5 1.5 1.5 2.0 2.5 3.0
(250 F nmax) Cs 1.0 1.5 2.0 2.5 2.5 3.0
Medi um Tenp CG 1.5 2.5 3.0 3.5 3.5 4.0
Hot water & M- 1.5 2.0 2.5 2.5 3.0 3.5
st eam Cs 1.5 2.5 2.5 3.5 3.5 4.5
(251 - 350F)

* \When run-outs to termnal units exceed 12 feet, the entire | ength of
run-out shall be insulated |like the main feed pipe.

** Applies to re-circulating sections of service or donestic hot water
systens and first 8 feet fromstorage tank for non-re-circul ati ng systens.

3.2.3.2 Jacket for Insul ated Hot Pipe, Except Pipe Insulated with Flexible
El astoneric Cellul ar

I nsul ation shall be covered, in accordance with manufacturer's
recomendations, with a factory applied Type Il jacket or field applied
al um num where required or seal wel ded PVC

3.2.3.3 Insulation for Straight Runs
a. Insulation shall be applied to the pipe with joints tightly butted.

b. Longitudinal |aps of the jacket material shall overlap not |ess
than 1-1/2 inches, and butt strips 3 inches wi de shall be provided
for circunferential joints.

c. Laps and butt strips shall be secured with adhesive and stapled on
4 inch centers if not factory self-sealing. Adhesive nmay be
om tted where pipe is conceal ed.

d. Factory self-sealing |ap systens nmay be used when the anbient
tenperature is between 40 degrees and 120 degrees F and shall be
installed in accordance with manufacturer's instructions. Laps
and butt strips shall be stapled whenever there i s non-adhesi on of
the system \Were gaps occur, the section shall be replaced or
the gap repaired by applying adhesive under the lap and then
stapl i ng.

e. Breaks and punctures in the jacket material shall be patched by
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3.2.3.4

either wapping a strip of jacket material around the pipe and
securing with adhesive and staple on 4 inch centers (if not
factory self-sealing), or patching with tape and sealing with a
brush coat of vapor retarder coating. Adhesive may be omitted
where pipe is conceal ed. Patch shall extend not |ess than 1-1/2
i nches past the break

Installation of flexible elastoneric cellular pipe insulation
shall be by slitting the tubular sections and applying themonto
the piping or tubing. Alternately, whenever possible slide
un-slit sections over the open ends of piping or tubing. Al
seanms and butt joints shall be secured and seal ed with adhesive.
When using self seal products only the butt joints shall be
secured with adhesive. Insulation shall be pushed on the pipe,
never pulled. Stretching of insulation may result in open seans
and joints. Al edges shall be clean cut. Rough or jagged edges
of the insulation shall not be pernmitted. Proper tools such as
sharp knives shall be used. Type Il sheet insulation when used on
pi pe larger than 6 inches shall not be stretched around the pipe.
On pipes larger than 12 inches, adhere sheet insulation directly
to the pipe on the lower 1/3 of the pipe.

Insulation for Fittings and Accessories

Pi pe insulation shall be tightly butted to the insulation of the
fittings and accessories.

Precut or preforned insulation shall be placed around all fittings
and accessories and shall conformto MCA plates, except as

nodi fied herein: 5 for anchors; 10, 11, 12,and 13 for fittings;
14, 15 and 16 for valves; 17 for flanges and unions; and 18 for
couplings. Insulation shall be the sane as the pipe insulation

i ncludi ng sane density, thickness, and thermal conductivity.

Where precut/preforned is unavailable, rigid prefornmed pipe

i nsul ation sections nmay be segnented into the shape required.

I nsul ation of the same thickness and conductivity as the adjoi ning
pi pe insulation shall be used. |If nesting size insulation is
used, the insulation shall be overlapped 2 i nches or one pipe

di ameter. El bows insulated using segnents shall conformto M CA
Tabl es 12.20 "M tered I nsul ation El bow'.

Upon conpl etion of installation of insulation on flanges, unions,
val ves, anchors, fittings and accessories, term nations and

i nsul ation not protected by factory jackets or PVC fitting covers
shall be protected with two coats of adhesive applied with gl ass
t ape enbedded between coats. Tape seans shall overlap 1 inch
Adhesi ve shall extend onto the adjoining insulation not |ess than
2 inches. The total dry filmthickness shall be not |ess than

1/ 16 inch.

Insulation term nations shall be tapered to unions at a 45-degree
angl e.

At the option of the Contractor, factory pre-nol ded one- or
two-piece PVC fitting covers may be used in lieu of the adhesive
and enmbedded gl ass tape. Factory pre-nol ded segnents or factory
or field cut blanket insert insulation segments shall be used
under the cover and shall be the sane thickness as adjoi ning pipe
i nsulation. The covers shall be secured by PVC vapor retarder
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3.

t ape, adhesive, seal welding or with tacks nmade for securing PVC
covers.

2.4 Pi pi ng Exposed to Wat her

Pi pi ng exposed to weat her shall be insulated and jacketed as specified for
the applicable service inside the building. After this procedure, an

al um num j acket or PVC jacket shall be applied. PVC jacketing requires no
factory-applied jacket beneath it, however an all service jacket shall be
applied if factory applied jacketing is not furnished. Flexible

el astoneric cellular insulation exposed to weather shall be treated in
accordance with paragraph | NSTALLATI ON OF FLEXI BLE ELASTOMVERI C CELLULAR

| NSULATI ON

.2.4.1 Al um num Jacket

The jacket for hot piping may be factory applied. The jacket shall overlap
not less than 2 inches at longitudinal and circunferential joints and shal
be secured with bands at not nore than 12 inch centers. Longitudina

joints shall be overl apped down to shed water and | ocated at 4 or 8 o' clock
positions. Joints on piping 60 degrees F and bel ow shall be sealed with
caul king while overlapping to prevent noisture penetration. Were
jacketing on piping 60 degrees F and bel ow abuts an un-insul ated surface,
joints shall be caul ked to prevent noisture penetration. Joints on piping
above 60 degrees F shall be sealed with a noisture retarder.

.2.4.2 Insulation for Fittings

Fl anges, unions, valves, fittings, and accessories shall be insulated and
finished as specified for the applicable service. Two coats of breather
enmul sion type weat herproof nastic (inperneable to water, perneable to air)
recomrended by the insulation manufacturer shall be applied with glass tape
enbedded between coats. Tape overlaps shall be not less than 1 inch and
the adjoining alum numjacket not |less than 2 inches. Factory preforned

al um num j ackets nay be used in |lieu of the above. Modlded PVC fitting
covers shall be provided when PVC jackets are used for straight runs of
pipe. PVC fitting covers shall have adhesive welded joints and shall be
weat her pr oof .

.2.4.3 PVC Jacket

PVC jacket shall be ultraviolet resistant and adhesi ve wel ded weat her tight
wi th manufacturer's reconmended adhesive. Installation shall include
provi sion for thermal expansion.

.3 DUCT | NSULATI ON | NSTALLATI ON

Corner angles shall be installed on external corners of insulation on
ductwork in exposed finished spaces before covering with jacket.

.3.1 Duct | nsul ati on Thi ckness

Duct insulation thickness shall be in accordance with Table II1.

Table I'll - Mnimm Duct |nsulation (inches)

Cold Air Ducts 2.0
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Table I'll - Mnimm Duct |nsul ation (inches)
Rel i ef Ducts 1.5
Fresh Air Intake Ducts 1.5
Warm Air Ducts 2.0

Maxi mum t hi ckness for flexible elastomeric cellular insulation shall not
exceed 1 inch , to conply with ASTM E 84 fl ane spread/ snoke devel oped
rati ngs of 25/50.

3.3.2 I nsul ati on and Vapor Retarder for Cold Air Duct

I nsul ati on and vapor retarder shall be provided for the following cold air
ducts and associ at ed equi prent .

a. Supply ducts.

b. Return air ducts (in areas other than return air plenuns).

c. Relief ducts.

d. Flexible run-outs (field-insulated).

e. Pl enuns.

f. NOT USED

g. NOT USED

h. NOT USED

i. Fresh air intake ducts.

j . NOT USED

k. NOT USED

. NOT USED

m  NOT USED

n. NOT USED

0. Conbustion air intake ducts.
Insul ation for rectangular ducts shall be flexible type where conceal ed,
m ni mum density 3/4 pcf and rigid type where exposed, m nimum density 3 pcf.

I nsul ation for round/oval ducts shall be flexible type, mninumdensity

3/4 pcf with a factory Type | or Il jacket; or, a sem rigid board, m nimnmm
density 3 pcf, fornmed or fabricated to a tight fit, edges bevel ed and
joints tightly butted and staggered, with a factory applied Type | or |
all service jacket. Insulation for exposed ducts shall be provided with
either a white, paint-able, factory-applied Type | jacket or a vapor
retarder jacket coating finish as specified. Insulation on conceal ed duct
shall be provided with a factory-applied Type | or Il vapor retarder

jacket. The total dry filmthickness shall be approximately 1/16 inch.
Duct insulation shall be continuous through sl eeves and prepared openi ngs
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except firewall penetrations. Duct insulation termnating at fire danpers,
shal | be continuous over the danper collar and retaining angle of fire
dampers, which are exposed to unconditioned air and which may be prone to
condensate formation. Duct insulation and vapor retarder shall cover the
collar, neck, and any un-insul ated surfaces of diffusers, registers and
grills. Vapor retarder materials shall be applied to forma conplete

unbr oken vapor seal over the insulation. Sheet Metal Duct shall be seal ed
in accordance with Section 15895A Al R SUPPLY, DI STRI BUTI ON, VENTI LATI ON
AND EXHAUST SYSTEM

3.3.2.1 Install ati on on Conceal ed Duct

a. For rectangular, oval or round ducts, insulation shall be attached
by appl yi ng adhesive around the entire perimeter of the duct in 6
inch wide strips on 12 inch centers.

b. For rectangul ar and oval ducts, 24 inches and |larger insulation
shal |l be additionally secured to bottom of ducts by the use of
nechani cal fasteners. Fasteners shall be spaced on 16 inch
centers and not nore than 16 inches from duct corners.

c. For rectangular, oval and round ducts, nechanical fasteners shal
be provided on sides of duct risers for all duct sizes. Fasteners
shal | be spaced on 16 inch centers and not nore than 16 inches
from duct corners.

d. Insulation shall be inpaled on the mechanical fasteners (self
stick pins) where used and shall be pressed thoroughly into the
adhesive. Care shall be taken to ensure vapor retarder jacket
joints overlap 2 inches. The insulation shall not be conpressed
to a thickness less than that specified. Insulation shall be
carried over standing seans and trapeze-type duct hangers.

e. Self-locking washers shall be installed where nechani cal fasteners
are used. The pin shall be trimred back and bent over

f. Jacket overlaps shall be secured with staples and tape as
necessary to ensure a secure seal. Staples, tape and seans shal
be coated with a brush coat of vapor retarder coating or PVDC
adhesi ve tape.

g. Breaks in the jacket naterial shall be covered with patches of the
sanme material as the vapor retarder jacket. The patches shal
extend not less than 2 inches beyond the break or penetration in
all directions and shall be secured with tape and staples.

Staples and tape joints shall be sealed with a brush coat of vapor
retarder coating or PVDC adhesive tape.

h. At jacket penetrations such as hangers, thernonmeters, and danper
operating rods, voids in the insulation shall be filled and the
penetration sealed with a brush coat of vapor retarder coating or
PVDC adhesi ve t ape.

i. Insulation terninations and pin punctures shall be seal ed and
flashed with a reinforced vapor retarder coating finish or tape
with a brush coat of vapor retarder coating.. The coating shal
overlap the adjoining insulation and un-insul ated surface 2 inches.

Pin puncture coatings shall extend 2 inches fromthe puncture in
all directions.
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3.3.2.2

3.3.3

Where insul ati on standoff brackets occur, insulation shall be
ext ended under the bracket and the jacket term nated at the
br acket .

Installati on on Exposed Duct Wbrk

For rectangul ar ducts, rigid insulation shall be secured to the
duct by mechani cal fasteners on all four sides of the duct, spaced
not nore than 12 inches apart and not nore than 3 inches fromthe
edges of the insulation joints. A mninmmof two rows of
fasteners shall be provided for each side of duct 12 inches and
larger. One row shall be provided for each side of duct |ess than
12 inches.

Duct insulation shall be formed with mninumjacket seans. Each
piece of rigid insulation shall be fastened to the duct using
mechani cal fasteners. Wen the height of projections is Iess than
the insulation thickness, insulation shall be brought up to
standi ng seans, reinforcing, and other vertical projections and
shall not be carried over. Vapor retarder jacket shall be
continuous across seans, reinforcing, and projections. Wen

hei ght of projections is greater than the insulation thickness,

i nsul ation and jacket shall be carried over

I nsul ation shall be inpaled on the fasteners; self-Iocking washers
shall be installed and the pin trimed or bent over

Joints in the insulation jacket shall be sealed with a 4 inchw de
strip of tape. Tape seans shall be sealed with a brush coat of
vapor retarder coating.

Breaks and ribs or standing seam penetrations in the jacket
material shall be covered with a patch of the sane material as the
jacket. Patches shall extend not |ess than 2 inches beyond the
break or penetration and shall be secured with tape and stapl ed.
Staples and joints shall be sealed with a brush coat of vapor
retarder coating.

At jacket penetrations such as hangers, thernoneters, and danper
operating rods, the voids in the insulation shall be filled and
the penetrations sealed with a brush coat of vapor retarder
coat i ng.

Insul ation term nati ons and pin punctures shall be seal ed and
flashed with a reinforced vapor retarder coating finish. The
coating shall overlap the adjoining insulation and un-insul ated
surface 2 inches. Pin puncture coatings shall extend 2 inches
fromthe puncture in all directions.

Oval and round ducts, flexible type, shall be insulated with
factory Type | jacket insulation with mninumdensity of 3/4 pcf,
attached as per M CA standards.

I nsul ation for Warm Air Duct

I nsul ati on and vapor barrier shall be provided for the foll owi ng warm air
ducts and associ ated equi pnent : .
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a. Supply ducts.

b. Return air ducts (in areas other than return air plenuns).
c. Relief air ducts

d. Flexible run-outs (field insul ated)
e. Plenuns

f. NOT USED

g. NOTr USED

h. NOT USED.

i. Fresh air intake ducts

j.  NOT USED

k. NOT USED

. NOT USED

m  NOT USED

n. NOT USED

Insul ation for rectangular ducts shall be flexible type where conceal ed,

m ni mum density 3/4 pcf; and rigid type where exposed, m nimum density 3
pcf. Insulation on exposed ducts shall be provided with a white,

pai nt-abl e, factory-applied Type Il jacket, or finished with adhesive
finish. Flexible type insulation shall be used for round ducts, m nimnmm
density 3/4 pcf with a factory-applied Type Il jacket. Insulation on
conceal ed duct shall be provided with a factory-applied Type Il jacket.
Adhesi ve finish where indicated to be used shall be acconplished by

appl ying two coats of adhesive with a |ayer of glass cloth enbedded between
the coats. The total dry filmthickness shall be approximtely 1/16 inch.
Duct insulation shall be continuous through sl eeves and prepared openings.
Duct insulation shall terminate at fire danpers and fl exi bl e connecti ons.

3.3.3.1 Install ati on on Conceal ed Duct

a. For rectangular, oval and round ducts, insulation shall be
attached by applyi ng adhesi ve around the entire perineter of the
duct in 6 inch wide strips on 12 inch centers.

b. For rectangul ar and oval ducts 24 inches and | arger, insulation
shal |l be secured to the bottom of ducts by the use of nechanica
fasteners. Fasteners shall be spaced on 18 inch centers and not
nmore than 18 inches from duct corner

c. For rectangular, oval and round ducts, nechanical fasteners shal
be provided on sides of duct risers for all duct sizes. Fasteners
shal |l be spaced on 18 inch centers and not nore than 18 inches
from duct corners

d. The insulation shall be inpaled on the nechanical fasteners where
used. The insulation shall not be conpressed to a thickness |ess
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3. 3.

3. 3.

3.

4

For

shal

3. 3.

3. 3.

5

6

than that specified. Insulation shall be carried over standing
seans and trapeze-type hangers.

Sel f-1 ocki ng washers shall be installed where nechani cal fasteners
are used and the pin trimed and bent over

Insul ation jacket shall overlap not less than 2 inches at joints
and the lap shall be secured and stapled on 4 inch centers.

Install ati on on Exposed Duct

For rectangul ar ducts, the rigid insulation shall be secured to

the duct by the use of nechanical fasteners on all four sides of

t he duct, spaced not nore than 16 inches apart and not nore than 6
i nches fromthe edges of the insulation joints. A mninmmof two
rows of fasteners shall be provided for each side of duct 12 inches
and larger and a m ni mrum of one row for each side of duct |ess

than 12 inches.

Duct insulation with factory-applied jacket shall be formed with
m ni mum j acket seans, and each piece of rigid insulation shall be
fastened to the duct using nechanical fasteners. Wen the height
of projection is less than the insulation thickness, insulation
shal | be brought up to standi ng seans, reinforcing, and other
vertical projections and shall not be carried over the projection
Jacket shall be continuous across seans, reinforcing, and
projections. Were the height of projections is greater than the
i nsul ation thickness, insulation and jacket shall be carried over
t he projection.

I nsul ation shall be inpaled on the fasteners; self-|ocking washers
shall be installed and pin excess clipped and bent over

Joints on jacketed insulation shall be sealed with a 4 inch wide
strip of tape and brushed with vapor retarder coating.

Breaks and penetrations in the jacket material shall be covered
with a patch of the sanme material as the jacket. Patches shal
extend not less than 2 inches beyond the break or penetration and
shal | be secured with adhesive and st apl ed.

Insulation term nations and pin punctures shall be sealed with
tape and brushed with vapor retarder coating.

Oval and round ducts, flexible type, shall be insulated with
factory Type | jacket insulation, mninmmdensity of 3/4 pcf
attached by staples spaced not nore than 16 i nches and not nore
than 6 inches fromthe degrees of joints. Joints shall be sealed
in accordance with item"d." above

Ducts Handling Air for Dual Purpose

handl i ng ducts for dual purpose bel ow and above 60 degrees F, ducts

be insul ated as specified for cold air duct.

NOT USED

Duct Test Hol es
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After duct systens have been tested, adjusted, and bal anced, breaks in the
insul ation and jacket shall be repaired in accordance with the applicable
section of this specification for the type of duct insulation to be
repaired.
3.4 EQUI PMENT | NSULATI ON | NSTALLATI ON
3.4.1 CGener a
Renovabl e insul ation sections shall be provided to cover parts of equi pnent
that nust be opened periodically for naintenance including vessel covers,
fasteners, flanges and accessories. Equipnent insulation shall be omtted
on the foll ow ng:
a. Hand-hol es.
b. NOT USED
c. Ceanouts.
d. ASME stanps.
e. Manufacturer's nanepl ates

3.4.2 I nsul ation for Cold Equi prent

Col d equi pnment bel ow 60 degrees F: Insulation shall be furnished on
equi pnent handl i ng nedi a bel ow 60 degrees F including the foll ow ng:

a. NOTr USED
b. Refrigeration equipnent parts that are not factory insul ated.
c. Drip pans under chilled equi pnent.
d. NOr USED
e. NOT USED
f. Duct nmounted coils.
g. NOr USED
h. NOT USED
i. Roof drain bodies.
j. Air handling equiprment parts that are not factory insul ated.
k. Expansion and air separation tanks.
3.4.2.1 I nsul ation Type

Insul ation shall be suitable for the tenperature encountered. Thicknesses
shall be as foll ows:

a. Equi prnent handling nedia between 35 and 60 degrees F: 1.5 inch
thick cellular glass, 1 inch thick flexible elastoneric cellular,
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3.

3.

4.

4.

2.

2.

1.5 inch thick phenolic foam or 1 inch thick polyisocyanurate
f oam

Equi prent handl i ng nedi a between 0 degree F and 34 degrees F. 3
inch thick cellular glass, 1 1/2 inch flexible elastoneric
cellular, 1 1/2 inch thick phenolic foam or 1 1/2 inch thick
pol yi socyanurate foam

Equi pnent handl i ng nedi a between mnus 30 degrees F and 1 degree
F: 3 1/2 inch thick cellular glass 1 3/4 inch thick flexible

el astoneric cellular, 1 1/2 inch thick phenolic foam or 1 1/2 inch
t hi ck pol yi socyanurate foam

Punp I nsul ation

I nsul ate punps by forming a box around the punp housing. The box
shal | be constructed by form ng the bottom and sides using joints
that do not | eave raw ends of insulation exposed. Joints between
si des and between sides and bottom shall be joined by adhesive
with lap strips for rigid mneral fiber and contact adhesive for
flexible elastonmeric cellular insulation. The box shall conform
to the requirenents of MCA Insulation Stds plate No. 49 when
using flexible elastoneric cellular insulation. Joints between
top cover and sides shall fit tightly formng a fenale shiplap
joint on the side pieces and a nale joint on the top cover, thus
maki ng the top cover renovabl e.

Exposed insul ation corners shall be protected with corner angl es.

Upon conpl etion of installation of the insulation, including
removabl e sections, two coats of vapor retarder coating shall be
applied with a layer of glass cloth enbedded between the coats.
The total dry thickness of the finish shall be 1/16 inch. A
parting line shall be provided between the box and the renovabl e
sections allow ng the renovabl e sections to be renoved wi t hout

di sturbing the insulation coating. Caulking shall be applied to
parting |ine, between equi pnent and renovabl e section insulation
and at all penetrations.

O her Equi prent

Insul ation shall be forned or fabricated to fit the equipnent. To
ensure a tight fit on round equi pnent, edges shall be bevel ed and
joints shall be tightly butted and staggered.

I nsul ation shall be secured in place with bands or wires at
interval s as recomended by the nmanufacturer but not nore than 12
inch centers except flexible elastonmeric cellular which shall be
adhered. Insulation corners shall be protected under wres and
bands with suitable corner angles.

Phenolic foaminsulation shall be set in a coating of bedding
conmpound and joints shall be sealed wth beddi ng conpound as
recomended by the manufacturer. Cellular glass shall be
installed in accordance with manufacturer's instructions. Joints
and ends shall be sealed with joint sealant, and sealed with a
vapor retarder coating.

I nsul ation on heads of heat exchangers shall be renopvabl e.
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Renmovabl e section joints shall be fabricated using a mal e-fenual e
shiplap type joint. The entire surface of the renpvabl e section

shal | be finished by applying two coats of vapor
with a layer of glass cloth enbedded between the
dry thickness of the finish shall be 1/16 inch

retarder coating
coats. The total

Exposed insul ation corners shall be protected with corner angl es.

I nsul ation on equi prent with ribs shall be applied over 6 x 6
i nches by 12 gauge welded wire fabric which has been cinched in

pl ace, or if approved by the Contracting Oficer

spot welded to

t he equi pnment over the ribs. Insulation shall be secured to the
fabric with J-hooks and 2 x 2 incheswashers or shall be securely

banded or wired in place on 12 inch centers.

Vapor Retarder

Upon conpletion of installation of insulation, penetrations shall be
caul ked. Two coats of vapor retarder coating shall be applied over
i nsul ation, including renovabl e sections, with a | ayer of
synthetic fabric enbedded between the coats. The total dry thickness of
the finish shall be 1/16 inch. Caulking shall be applied to parting |ine
bet ween equi prent and renovabl e section insulation.

3.4.3

| nsul ati on shal

I nsul ation for Hot Equi prent

including the foll ow ng:

3.4.3.

I nsul ati on shal
tube-type heat exchangers shal

shel

a.

b

1

Converters.

Heat exchangers.

Hot water generators.
Wat er heaters.

Punmps handl i ng medi a above 130 degrees F.

I nsul ation

nmedi um

open mesh

be furnished on equi prent handli ng nedi a above 60 degrees F

be suitable for the tenperature encountered. Shell and
be insulated for the tenperature of the

I nsul ation thickness for hot equipnent shall be deternined using Table IV:

Legend

RMF:
FMF:
Cs:

CG
FC.
PF:

Rigid M neral Fiber
Fl exi bl e M neral Fi ber
Calcium Silicate

Cel lular d ass

Fl exi bl e El astomeric Cel |l ul ar
Phenol i ¢ Foam
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TABLE |V
I nsul ation Thickness for Hot Equi pnent (I nches)

Equi pment handl i ng steam Mat eri al Thi ckness
or media to indicated pressure
or tenperature limt:

15 psig RVF 2.0 inches
or FMF 2.0 inches
250F Cs 4.0 inches
CG 3.0 inches
PF 1.5 inches
FC (<200F) 1.0 inches
200 psig RVF 3.0 inches
or FMF 3.0 inches
400 F Cs 4.0 inches
CG 4.0 inches

3.4.3.2 I nsul ati on of Punps

I nsul ate punps by form ng a box around the punp housing. The box shall be
constructed by formng the bottom and sides using joints that do not | eave
raw ends of insulation exposed. Bottom and sides shall be banded to forma
rigid housing that does not rest on the punp. Joints between top cover and
sides shall fit tightly. The top cover shall have a joint formng a female
shiplap joint on the side pieces and a male joint on the top cover, naking
the top cover renobvable. Two coats of Cass | adhesive shall be applied
over insulation, including renovable sections, with a |ayer of glass cloth
enbedded between the coats. A parting line shall be provi ded between the
box and the renovabl e sections allowi ng the renpvabl e sections to be
renoved w t hout disturbing the insulation coating. The total dry thickness
of the finish shall be 1/16 inch. Caulking shall be applied to parting
line of the renovabl e sections and penetrations.

3.4.3.3 O her Equi pnent

a. Insulation shall be forned or fabricated to fit the equipnent. To
ensure a tight fit on round equi pnent, edges shall be bevel ed and
joints shall be tightly butted and staggered.

b. Insulation shall be secured in place with bands or wires at
i nterval s as recomended by the manufacturer but not greater than
12 inch centers except flexible elastomeric cellular which shal
be adhered. Insulation corners shall be protected under wires and
bands wi th suitable corner angles.

c. On high vibration equi pnment, cellular glass insulation shall be
set in a coating of beddi ng conpound as recomrended by the
manuf acturer, and joints shall be seal ed with beddi ng conmpound.
M neral fiber joints shall be filled with finishing cenent.
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d. Insulation on heads of heat exchangers shall be renovable. The
renovabl e section joint shall be fabricated using a nmale-fenale
shiplap type joint. Entire surface of the renovable section shal
be finished as specified.

e. Exposed insulation corners shall be protected with corner angl es.

f. On equipment with ribs, such as boiler flue gas connection, draft
fans, and fly ash or soot collectors, insulation shall be applied
over 6 x 6 inch by 12 gauge welded wire fabric which has been
cinched in place, or if approved by the Contracting Oficer, spot
wel ded to the equi pment over the ribs. Insulation shall be
secured to the fabric with J-hooks and 2 x 2 inch washers or shal
be securely banded or wired in place on 12 inch (nmaximum centers.

g. On equipnent handling nedia above 600 degrees F, insulation shal
be applied in two or nore layers with joints staggered.

h. Upon conpletion of installation of insulation, penetrations shal
be caul ked. Two coats of adhesive shall be applied over
i nsul ation, including renovable sections, with a |ayer of glass
cl oth enbedded between the coats. The total dry thickness of the
finish shall be 1/16 inch. Caulking shall be applied to parting
i ne between equi pnent and renovabl e section insulation

3.4. 4 Equi prent Handl i ng Dual Tenperature Media

Bel ow and above 60 degrees F. equi pnent handling dual tenperature nedia
shal |l be insulated as specified for cold equi pment.

-- End of Section --
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SECTI ON 15182A

REFRI GERANT PI PI NG
02/ 03

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

Al'R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)

ARl 710 (1986) Liquid-Line Driers

ARl 720 (1997) Refrigerant Access Val ves and Hose
Connectors

ARl 750 (2001) Thernostatic Refrigerant Expansion
Val ves

ARl 760 (1994) Sol enoid Valves for Use Wth

Vol atile Refrigerants

ASTM | NTERNATI ONAL (ASTM

ASTM A 193/ A 193M (2001b) Al loy-Steel and Stainless Steel
Bolting Materials for H gh-Tenperature
Servi ce

ASTM A 334/ A 334M (1999) Seanl ess and Wl ded Carbon and
Al l oy- Steel Tubes for Low Tenperature
Service

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot-D pped,

Zi nc- Coat ed, Wl ded and Seanl ess

ASTM A 653/ A 653M (2001a) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM B 117 (1997) Operating Salt Spray (Fog) Apparatus

ASTM B 280 (1999e1) Seanl ess Copper Tube for Air
Condi tioning and Refrigeration Field
Service

ASTM B 32 (2000) Sol der Metal

ASTM B 62 (1993) Conposition Bronze or Qunce Met al
Casti ngs

ASTM B 75 (1999) Seanl ess Copper Tube
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ASTM B 813

ASTM D 3308

ASTM D 520

ASTM E 84

ASHRAE 15

ASHRAE 17

AWE A5. 8

AVWS BRH

AWS D1. 1/ D1. 1M

AWS 749. 1

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

Bl.20.1

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B31.

B31.

11

21

22

26

(2000) Liquid and Paste Fluxes for
Sol deri ng of Copper and Copper Alloy Tube

(2001) PTFE Resin Skived Tape
(2000) Zi nc Dust Pignent

(2001) Surface Burning Characteristics of
Bui I ding Materials

AMERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

(2001) Safety Standard forRefrigeration
System

(1998) Method of Testing Capacity of
Thernostatic Refrigerant Expansion Val ves

AVERI CAN VEELDI NG SOCI ETY ( AWS)

(1992) Filler Metals for Brazing and Braze
Vel di ng

(1991) Brazing Handbook
(2000) Structural Wl ding Code - Stee

(1999) Safety in Wlding, Cutting and
Al'lied Processes

ASME | NTERNATI ONAL ( ASMVE)

(1983; R 2001) Pi pe Threads, Genera
Pur pose, | nch

(2001) Forged Fittings, Socket-Wlding and
Thr eaded

(1992) Nonnetallic Flat Gaskets for Pipe
FI anges

(1995) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings

(1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

(1998) Malleable Iron Threaded Fittings
(1996) Pipe Flanges and Fl anged Fittings

(2001) Factory-Made Wought Stee
Buttwel ding Fittings

(2001) Power Piping

(2001) Refrigeration Piping and Heat
Transfer Conponents
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ASME B31.9 (1996) Building Services Piping

ASME B40. 1 (1991) Gauges - Pressure Indicating D al
Type - Elastic El enent

ASME BPVC SEC I X (2001) Boiler and Pressure Vessel Code;
Section I X, Wl ding and Brazing
Qualifications

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP-58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MBS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

1.2 SUBM TTALS
Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
CGovernment. The followi ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Refrigerant Piping System G DO
Drawi ngs, at |east 5 weeks prior to beginning construction,
provided in adequate detail to denpbnstrate conpliance with
contract requirenments. Draw ngs shall consist of:
a. Piping layouts which identify all valves and fittings.

b. Plans and el evations which identify cl earances required for
mai nt enance and operati on.

SD- 03 Product Data

Materi al s and Equi prent; G AO

Manuf acturer's standard catal og data, at least [5 weeks] [ ]
prior to the purchase or installation of a particular conponent,
hi ghlighted to show material, size, options, performance charts
and curves, etc. in adequate detail to denonstrate conpliance wth
contract requirenments. Data shall include manufacturer's
recomended installation instructions and procedures. Data shall
be provided for the followi ng conponents as a m ni num
a. Piping and Fittings
b. Valves

c. Piping Accessories
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d Pipe Hangers, Inserts, and Supports
Spare Parts;

Spare parts data for each different item of equi pnent specified.
Qualifications;

6 copies of qualified procedures, and list of nanes and
identification synbols of qualified welders and wel di ng operators,
prior to non-factory wel di ng operations.

Refrigerant Piping Tests; G AO

A schedul e, at least 2 weeks prior to the start of related
testing, for each test. The schedules shall identify the proposed
date, time, and location for each test.

Denonstrati ons; G AO

A schedul e, at least 2 weeks prior to the date of the proposed
training course, which identifies the date, tine, and | ocation for
the training.

Verification of Di nensions;

Aletter, at |least 2 weeks prior to beginning construction,
including the date the site was visited, conformation of existing
conditions, and any di screpancies found.

SD- 06 Test Reports
Refrigerant Piping Tests;

Si x copies of the report shall be provided in bound 8 1/2 x 11
i nch booklets. Reports shall docunent all phases of the tests
performed. The report shall include initial test summaries, al
repairs/adjustnments nade, and the final test results.

SD- 07 Certificates
Service Organi zation

A certified list of qualified permanent service organi zations
for support of the equi pnent which includes their addresses and
qualifications. The service organi zations shall be reasonably
conveni ent to the equi pnent installation and be able to render
satisfactory service to the equi pnent on a regular and energency
basis during the warranty period of the contract.

SD-10 Operation and Mai ntenance Data
Operation Manual; G AO

Si x conplete copies of an operation manual in bound 8 1/2 x 11
i nch booklets listing step-by-step procedures required for system
startup, operation, abnormal shutdown, energency shutdown, and

normal shutdown at |east 4 weeks prior to the first training
course. The booklets shall include the nmanufacturer's nanme, nodel
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1

nunmber, and parts list. The manuals shall include the
manuf acturer's name, nodel nunber, service manual, and a brief
description of all equiprment and their basic operating features.

Mai nt enance Manual s; G AO

Si x conpl ete copi es of maintenance nanual in bound 8 1/2 x 11
i nch booklets listing routine maintenance procedures, possible
br eakdowns and repairs, and a trouble shooting guide. The nanual s
shal | include piping layouts and sinplified wiring and contro
di agrans of the systemas installed.

3 QUALI FI CATI ONS

[ Piping shall be welded in accordance with the qualified procedures using
performance qualified welders and wel ding operators. Procedures and

wel ders shall be qualified in accordance with ASME BPVC SEC | X. Wl ding
procedures qualified by others, and wel ders and wel di ng operators qualified
by anot her enpl oyer nay be accepted as pernmitted by ASVME B31.1. The
Contracting Oficer shall be notified 24 hours in advance of tests and the
tests shall be perforned at the work site if practical. The welder or
wel di ng operator shall apply the personally assigned synbol near each weld
nmade, as a permanent record. Structural nenbers shall be welded in
accordance with Section 05090A WELDI NG STRUCTURAL.] [Wel ding and
nondestructive testing procedures are specified in Section 05093A VWELDI NG
PRESSURE PI PI NG ]

.4 SAFETY REQUI REMENTS

Exposed noving parts, parts that produce high operating tenperature, parts
which nmay be electrically energized, and parts that may be a hazard to
operating personnel shall be insulated, fully enclosed, guarded, or fitted
with other types of safety devices. Safety devices shall be installed so
that proper operation of equipnment is not inpaired. Welding and cutting
safety requirenents shall be in accordance with AWS Z49. 1

.5 DELI VERY, STORAGE, AND HANDLI NG

Stored itenms shall be protected fromthe weather, hum dity and tenperature
variations, dirt and dust, or other contam nants. Proper protection and
care of all material both before and during installation shall be the
Contractor's responsibility. Any materials found to be danmaged shall be
repl aced at the Contractor's expense. During installation, piping and
sim | ar openings shall be capped to keep out dirt and other foreign matter.

.6 PRQIECT/ SI TE CONDI Tl ONS

.6.1 Verification of D nensions

The Contractor shall becone famliar with all details of the work, verify
all dimensions in the field, and advise the Contracting O ficer of any
di screpancy before perform ng any work.

.6.2 Dr awi ngs

Because of the small scale of the drawings, it is not possible to indicate
all offsets, fittings, and accessories that may be required. The
Contractor shall carefully investigate the plunbing, fire protection

el ectrical, structural and finish conditions that would affect the work to
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be performed and shall arrange such work accordingly, furnishing required
of fsets, fittings, and accessories to neet such conditions.

1.6.3 Spare Parts

The Contractor shall submit spare parts data for each different item of

equi prent specified, after approval of detail drawi ngs and not |ater than 2
nonths prior to the date of beneficial occupancy. The data shall include a
complete list of parts and supplies, with current unit prices and source of
supply, a recomended spare parts list for 1 year of operation, and a list
of the parts reconmended by the nmanufacturer to be replaced on a routine
basi s.

PART 2 PRODUCTS
2.1 STANDARD COMMERCI AL PRODUCTS

Mat eri al s and equi pnent shall be standard products of a manufacturer

regul arly engaged in the manufacturing of such products, which are of a
simlar material, design and workmanship. The standard products shall have
been in satisfactory comrercial or industrial use for 2 years prior to bid
opening. The 2 year use shall include applications of equiprment and
materials under simlar circunstances and of sinilar size. The 2 years
experience shall be satisfactorily conpleted by a product which has been
sold or is offered for sale on the commercial market through
advertisenents, manufacturer's catal ogs, or brochures. Products having

| ess than a 2 year field service record shall be acceptable if a certified
record of satisfactory field operation, for not |ess than 6000 hours

excl usive of the nmanufacturer's factory tests, can be shown. Products
shal | be supported by a service organi zation. System conponents shall be
environmentally suitable for the indicated | ocations.

2.2 ELECTRI CAL WORK

El ectrical equi pment and wiring shall be in accordance with Section 16415A
ELECTRI CAL WORK, INTERIOR. Field wiring shall be in accordance with

manuf acturer's instructions. Mnual or autonmatic control and protective or
signal devices required for the operation specified and any control wiring
required for controls and devices specified, but not shown, shall be

provi ded.

2.3 REFRI GERANT PI PI NG SYSTEM

Refri gerant piping, valves, fittings, and accessories shall be in
accordance with ASHRAE 15 and ASME B31.5, except as specified herein.
Refrigerant piping, valves, fittings, and accessories shall be conpatible
with the fluids used and capabl e of withstanding the pressures and
tenmperatures of the service. Refrigerant piping, valves, and accessories
used for refrigerant service shall be cleaned, dehydrated, and seal ed
(capped or plugged) prior to shipnent fromthe manufacturer's plant.

2.4 PIPE, FITTINGS AND END CONNECTI ONS (JO NTS)
2.4.1 St eel Pipe

Steel pipe for refrigerant service shall conformto ASTM A 53/ A 53M
Schedul e 40, Type E or S, Grades A or B. Type F pipe shall not be used.

2.4.1.1 Wel ded Fittings and Connecti ons
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Butt-wel ded fittings shall conformto ASME B16.9. Socket-welded fittings
shall conformto ASME B16.11. Wlded fittings shall be identified with the
appropriate grade and narki ng synbol. Wl ded val ves and pi pe connections
(both butt-wel ds and socket-wel ds types) shall conformto ASME B31.9.

2.4.1.2 Threaded Fittings and Connecti ons

Threaded fitting shall conformto ASME B16.3. Threaded val ves and pi pe
connections shall conformto ASME B1.20.1

2.4.1.3 Fl anged Fittings and Connecti ons

Fl anges shall conformto ASME B16.5, C ass 150. Gaskets shall be
nonasbest os conpressed material in accordance with ASME B16.21, 1/16 inch
thickness, full face or self-centering flat ring type. This gaskets shal
contain aram d fibers bonded with styrene butadei ne rubber (SBR) or nitrile
but adei ne rubber (NBR). Bolts, nuts, and bolt patterns shall conformto
ASME B16.5. Bolts shall be high or internediate strength nateri al
conform ng to ASTM A 193/ A 193M

2.4.2 St eel Tubi ng

Tubi ng shall be cold-rolled, electric-forged, wel ded-steel in accordance
with ASTM A 334/ A 334M Grade 1. Joints and fittings shall be socket type
provi ded by the steel tubing manufacturer.

2.4.3 Copper Tubi ng

Copper tubing shall conformto ASTM B 280 anneal ed or hard drawn as

requi red. Copper tubing shall be soft anneal ed where bending is required
and hard drawn where no bending is required. Soft anneal ed copper tubing
shall not be used in sizes larger than 1-3/8 inches. Joints shall be
brazed except that joints on lines 7/8 inchand smaller may be flared. Cast
copper alloy fittings for flared copper tube shall conformto ASME B16. 26
and ASTM B 62. Wought copper and bronze sol der-joint pressure fittings
shall conformto ASME B16.22 and ASTM B 75. Joints and fittings for brazed
joint shall be wought-copper or forged-brass sweat fittings. Cast
sweat-type joints and fittings shall not be allowed for brazed joints.
Brass or bronze adapters for brazed tubing may be used for connecting
tubing to flanges and to threaded ends of val ves and equi pnent.

2.4.4 Sol der
Sol der shall conformto ASTM B 32, grade Sb5, tin-antinony alloy for
service pressures up to 150 psig. Solder flux shall be liquid or paste
form non-corrosive and conformto ASTM B 813.

2.4.5 Brazing Filler Meta
Filler metal shall conformto AWS A5.8, Type BAg-5 with AWS Type 3 fl ux,
except Type BCuP-5 or BCuP-6 may be used for brazing copper-to-copper
joints.

2.5 VALVES
Val ves shall be designed, manufactured, and tested specifically for

refrigerant service. Valve bodies shall be of brass, bronze, steel, or
ductile iron construction. Valves 1 inch and snaller shall have brazed or
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socket wel ded connections. Valves larger than 1 inch shall have

[t ongue- and- groove fl anged] [butt wel ded] end connections. Threaded end
connections shall not be used, except in pilot pressure or gauge lines
wher e mai ntenance disassenbly is required and wel ded fl anges cannot be
used. Internal parts shall be renovable for inspection or replacenent

wi t hout appl yi ng heat or breaki ng pi pe connections. Valve stens exposed to
t he at mosphere shall be stainless steel or corrosion resistant nmetal plated
carbon steel. Direction of flow shall be |egibly and permanently indicated
on the valve body. Control valve inlets shall be fitted with integral or
adapted strainer or filter where recomended or required by the

manuf acturer. Purge, charge and receiver valves shall be of manufacturer's
standard configuration.

2.5.1 Refri gerant Stop Val ves

Val ve shall be the globe or full-port ball type with a back-seating stem
especially packed for refrigerant service. Valve packing shall be

repl aceabl e under |ine pressure. Valve shall be provided with a

[ handwheel] [or] [wench] operator and a seal cap. Valve shall be the
straight or angle pattern design as indicated.

2.5.2 Check Val ves

Val ve shall be the swing or |lift type as required to provide positive
shutoff at the differential pressure indicated. Valve shall be provide
with resilient seat.

2.5.3 Li quid Sol enoi d Val ves

Val ves shall conmply with ARl 760 and be suitable for continuous duty with
appl i ed voltages 15 percent under and 5 percent over nominal rated voltage
at maxi mum and mi ni mum encount ered pressure and tenperature service
conditions. Valves shall be direct-acting or pilot-operating type,

packl ess, except that packed stem seal capped, manual lifting provisions
shal |l be furnished. Solenoid coils shall be noisture-proof, UL approved,
totally encapsul ated or encapsul ated and netal jacketed as required.

Val ves shall have safe working pressure of 400 psi and a naxi num operating
pressure differential of at |east 200 psi at 85 percent rated voltage.

Val ves shall have an operating pressure differential suitable for the
refrigerant used.

2.5. 4 Expansi on Val ves
Val ve shall conformto ARl 750 and ASHRAE 17. Valve shall be the di aphragm

and spring-loaded type with internal or external equalizers, and bulb and
capillary tubing. Valve shall be provided with an external superheat

adjustnent along with a seal cap. Internal equalizers may be utilized
where flowi ng refrigerant pressure drop between outlet of the valve and
inlet to the evaporator coil is negligible and pressure drop across the

evaporator is less than the pressure difference corresponding to 2 degrees F
of saturated suction tenmperature at evaporator conditions. Bulb charge
shal |l be determ ned by the manufacturer for the application and such that
liquid will remain in the bulb at all operating conditions. Gas limted
liquid charged val ves and other valve devices for linting evaporator
pressure shall not be used without a distributor or discharge tube or
effective means to prevent |oss of control when bulb becomes warner than

val ve body. Pilot-operated valves shall have a characterized plug to

provi de required nodulating control. A de-energized sol enoid val ve may be
used in the pilot line to close the main valve in lieu of a solenoid val ve
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inthe main liquid line. An isolatable pressure gauge shall be provided in
the pilot line, at the main valve. Automatic pressure reducing or constant
pressure regul ati ng expansi on val ves may be used only where indicted or for
const ant evaporat or | oads.

2.5.5 Safety Relief Valves

Val ve shall be the two-way type, unless indicated otherw se. Valve shal
bear the ASME code symbol. Valve capacity shall be certified by the

Nati onal Board of Boiler and Pressure Vessel Inspectors. Valve shall be of
an automatically reseating design after activation.

2.5.6 Evaporator Pressure Regul ators, Direct-Acting

Val ve shall include a di aphragm spring assenbly, external pressure

adj ustnent with seal cap, and pressure gauge port. Valve shall maintain a
constant inlet pressure by balancing inlet pressure on diaphragm agai nst an
adj ustabl e spring load. Pressure drop at systemdesign |oad shall not
exceed the pressure difference corresponding to a 2 degrees F change in
saturated refrigerant tenperature at evaporator operating suction
tenmperature. Spring shall be selected for indicated nmaxi mum al |l owabl e
suction pressure range.

2.5.7 Refri gerant Access Val ves

Refri gerant access val ves and hose connections shall be in accordance with
ARl 720.

2.6 Pl PI NG ACCESSORI ES
2.6.1 Filter Driers

Driers shall conformto ARl 710. Sizes 5/8 inch and | arger shall be the
full flow, replaceable core type. Sizes 1/2 inch and smaller shall be the
seal ed type. Cores shall be of suitable desiccant that will not plug,
cake, dust, channel, or break down, and shall renove water, acid, and
foreign material fromthe refrigerant. Filter driers shall be constructed
so that none of the desiccant will pass into the refrigerant |ines.

M ni mum bursting pressure shall be 1,500 psi.

2.6.2 Sight d ass and Liquid Level |ndicator

2.6.2.1 Assenbly and Comnponents
Assenbly shall be pressure- and tenperature-rated and constructed of
materials suitable for the service. dass shall be borosilicate type.
Ferrous conponents subject to condensation shall be el ectro-gal vani zed.

2.6.2.2 Gauge d ass
Gauge gl ass shall include top and bottomisolation valves fitted with
aut omati ¢ checks, and packing followers; red-line or green-line gauge
gl ass; elastonmer or polynmer packing to suit the service; and gauge gl ass
guard.

2.6.2.3 Bull's-Eye and Inline Sight dass Reflex Lens
Bull's-eye and inline sight glass reflex |ens shall be provided for
dead-end liquid service. For pipe |line nounting, two plain lenses in one
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body suitable for backlighted view ng shall be provided.
2.6.2.4 Moi st ure | ndi cat or

I ndi cator shall be a self-reversible action, noisture reactive, color
changing nedia. Indicator shall be furnished with full-color-printing tag
contai ning color, noisture and tenperature criteria. Unless otherw se

i ndi cated, the noisture indicator shall be an integral part of each
correspondi ng si ght gl ass.

2.6.3 Vi brati on Danpeners
Danpeners shall be of the all-netallic bellows and woven-wire type.
2.6.4 Fl exi bl e Pi pe Connectors

Connector shall be a conposite of interior corrugated phosphor bronze or
Type 300 Series stainless steel, as required for fluid service, with
exterior reinforcenent of bronze, stainless steel or nonel wire braid.
Assenmbly shall be constructed with a safety factor of not |ess than 4 at
300 degrees F. Unless otherwi se indicated, the length of a flexible
connector shall be as recommended by the manufacturer for the service

i nt ended.

2.6.5 Strai ners

Strainers used in refrigerant service shall have brass or cast iron body,
Y-or angl e-pattern, cleanable, not |ess than 60-nesh noncorrodi ng screen of
an area to provide net free area not less than ten tines the pipe dianeter
with pressure rating conpatible with the refrigerant service. Screens
shal | be stainless steel or nonel and reinforced spring-loaded where
necessary for bypass-proof construction.

2.6.6 Pressure and Vacuum Gauges

Gauges shall conformto ASME B40.1 and shall be provided with throttling
type needl e valve or a pul sation danpener and shut-off valve. Gauge shal
be a mnimumof 3-1/2 inches in dianeter with a range fromO0 psig to
approximately 1.5 tines the nmaxi mum system worki ng pressure. Each gauge
range shall be selected so that at normal operating pressure, the needle is
within the mddle-third of the range.

2.6.7 Tenper at ure Gauges

Temper at ure gauges shall be the industrial duty type and be provided for
the required tenperature range. Gauges shall have Fahrenheit scale in 2
degree graduations scale (black nunbers) on a white face. The pointer
shal | be adjustable. Rigid stemtype tenperature gauges shall be provided
in thermal wells located within 5 feet of the finished floor. Universa
adj ustabl e angle type or renote el ement type tenperature gauges shall be
provided in thermal wells located 5 to 7 feet above the finished floor.
Renote el enent type tenperature gauges shall be provided in thermal wells
| ocated 7 feet above the finished floor.

2.6.7.1 Stem Cased-d ass
St em cased- gl ass case shall be polished stainless steel or cast alum num 9

inches long, with clear acrylic lens, and non-nercury filled gl ass tube
with indicating-fluid colum.

SECTI ON 15182A Page 13



RENOVATE BUI LDI NG 100-101, PHASE 11, |OM AAP, | A 990845B

2.6.7.2 Binetallic Dia

Binetallic dial type case shall be not less than 3-1/2 inches, stainless
steel, and shall be hernetically sealed with clear acrylic |ens.
Binetallic elenent shall be silicone danpened and unit fitted with externa
calibrator adjustnent. Accuracy shall be one percent of dial range.

2.6.7.3 Liquid-, Solid-, and Vapor-Filled D al

Liquid-, solid-, and vapor-filled dial type cases shall be not |ess than
3-1/2 inches, stainless steel or cast alumnumwith clear acrylic |ens.
Fill shall be nonmercury, suitable for encountered cross-anbients, and
connecting capillary tubing shall be doubl e-brai ded bronze.

2.6.7.4 Ther mal Wl

Thermal well shall be identical size, 1/2 or 3/4 inch NPT connection, brass
or stainless steel. Wiere test wells are indicated, provide captive
plug-fitted type 1/2 inch NPT connection suitable for use with either
engraved stem or standard separabl e socket thernmometer or thernostat.
Mercury shall not be used in thernoneters. Extended neck thermal wells
shal |l be of sufficient length to clear insulation thickness by 1 inch.

2.6.8 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, guides, and supports shall conformto MSS SP-58 and
MBS SP- 69.

2.6.9 Escut cheons

Escut cheons shall be chromi umplated iron or chrom umpl ated brass, either
one piece or split pattern, held in place by internal spring tension or set
SCrews.

2.7 FABRI CATI ON
2.7.1 Factory Coati ng

Unl ess ot herwi se specified, equipnment and conponent itens, when fabricated
fromferrous netal, shall be factory finished with the nmanufacturer's
standard finish, except that itens |ocated outside of buildings shall have
weat her resistant finishes that will wi thstand [125] [500] hours exposure
to the salt spray test specified in ASTM B 117 using a 5 percent sodium
chloride solution. |Imediately after conpletion of the test, the specinen
shal | show no signs of blistering, winkling, cracking, or |oss of adhesion
and no sign of rust creepage beyond 1/8 inch on either side of the scratch
mark. Cut edges of gal vani zed surfaces where hot-di p gal vani zed sheet

steel is used shall be coated with a zinc-rich coating conforming to ASTM D
520, Type I.

2.7.2 Factory Applied Insulation

Refrigerant suction lines between the cool er and each conpressor shal | be
insulated with not less than 3/4 inch thick unicellular plastic foam
Factory insulated itens installed outdoors are not required to be
fire-rated. As a minimum factory insulated itens installed indoors shal
have a flame spread i ndex no higher than 75 and a snoke devel oped i ndex no
hi gher than 150. Factory insulated itens (no jacket) installed indoors and
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which are located in air plenuns, in ceiling spaces, and in attic spaces
shal |l have a flame spread i ndex no higher than 25 and a snoke devel oped

i ndex no higher than 50. Flanme spread and snoke devel oped i ndexes shall be
determned by ASTM E 84. Insulation shall be tested in the same density
and installed thickness as the material to be used in the actua
construction. Material supplied by a nmanufacturer with a jacket shall be
tested as a conposite material. Jackets, facings, and adhesives shall have
a flame spread i ndex no higher than 25 and a snoke devel oped i ndex no

hi gher than 50 when tested in accordance with ASTM E 84.

2.8  SUPPLEMENTAL COVPONENTS/ SERVI CES
2.8.1 Field Applied Insulation

Field applied insulation shall be provided and installed in accordance wth
Section 15080A THERVAL | NSULATI ON FOR MECHANI CAL SYSTEMS.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Pipe and fitting installation shall conformto the requirenments of ASME
B31.1. Pipe shall be cut accurately to nmeasurenents established at the
jobsite, and worked into place wi thout springing or forcing, conpletely
clearing all w ndows, doors, and other openings. Cutting or other
weakeni ng of the building structure to facilitate piping installation wll
not be permtted without witten approval. Pipe or tubing shall be cut
square, shall have burrs renoved by ream ng, and shall permt free
expansi on and contraction wi thout causing damage to the buil ding structure,
pi pe, joints, or hangers.

3.1.1 Directional Changes
Changes in direction shall be made with fittings, except that bendi ng of

pipe 4 inches and smaller will be permtted, provided a pipe bender is used
and wi de weep bends are forned. Mtering or notching pipe or other simlar

construction to formelbows or tees will not be pernitted. The centerline
radi us of bends shall not be less than 6 diameters of the pipe. Bent pipe
showi ng kinks, winkles, flattening, or other malformations will not be
accept ed.

3.1.2 Functional Requirenents

Pi pi ng shall be installed 1/2 inch per 10 feet of pipe in the direction of
flow to ensure adequate oil drainage. Open ends of refrigerant lines or
equi pnent shall be properly capped or plugged during installation to keep
noi sture, dirt, or other foreign material out of the system Piping shal
remai n capped until installation. Equipnment piping shall be in accordance
with the equi pment manufacturer's recomendations and the contract

drawi ngs. Equi pnment and piping arrangenments shall fit into space allotted
and al | ow adequate acceptable clearances for installation, replacenent,
entry, servicing, and mai ntenance.

3.1.3 Fittings and End Connecti ons
3.1.3.1 Thr eaded Connecti ons

Thr eaded connections shall be nade with tapered threads and made tight with
PTFE t ape conplying with ASTM D 3308 or equival ent thread-joint conpound
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applied to the nale threads only. Not nore than three threads shall show
after the joint is made.

3.1.3.2 Brazed Connecti ons

Brazing shall be perforned in accordance with AWS BRH, except as nodified
herein. During brazing, the pipe and fittings shall be filled with a
pressure regul ated inert gas, such as nitrogen, to prevent the formation of
scale. Before brazing copper joints, both the outside of the tube and the
inside of the fitting shall be cleaned with a wire fitting brush until the
entire joint surface is bright and clean. Brazing flux shall not be used.
Surplus brazing nmaterial shall be renpoved at all joints. Steel tubing
joints shall be made in accordance with the nmanufacturer's recomrendati ons.
Joints in steel tubing shall be painted with the same material as the
baked-on coating within 8 hours after joints are nmade. Tubing shall be
prot ected agai nst oxidation during brazing by continuous purging of the
i nside of the piping using nitrogen. Piping shall be supported prior to
brazing and not be sprung or forced.

3.1.3.3 VWl ded Connecti ons

Wel ded joints in steel refrigerant piping shall be fusion-welded. Branch
connections shall be made with wel ding tees or forged wel ding branch
outlets. Pipe shall be thoroughly cleaned of all scale and foreign matter
before the piping is assenbled. During welding the pipe and fittings shal
be filled with an inert gas, such as nitrogen, to prevent the formation of
scale. Beveling, alignment, heat treatment, and inspection of weld shal
conformto ASME B31.1. Weld defects shall be renpved and rewel ded at no
addi tional cost to the Governnent. El ectrodes shall be stored and dried in
accordance with AWS D1.1/D1. 1M or as recommended by the nmanufacturer.

El ectrodes that have been wetted or that have | ost any of their coating
shal | not be used.

3.1.3. 4 Fl ared Connecti ons

When flared connections are used, a suitable |ubricant shall be used
between the back of the flare and the nut in order to avoid tearing the
flare while tightening the nut.

3.1.3.5 Fl anged Connecti ons

When steel refrigerant piping is used, union or flange joints shall be
provided in each line inmedi ately preceding the connection to each pi ece of
equi prent requiring mai ntenance, such as conpressors, coils, chillers,
control valves, and other simlar itens. Flanged joints shall be assenbl ed
square end tight with matched fl anges, gaskets, and bolts. Gaskets shal

be suitable for use with the refrigerants to be handl ed.

3.1. 4 Val ves
3.1.4.1 CGener a

Refrigerant stop val ves shall be installed on each side of each piece of
equi pnment such as conpressors condensers, evaporators, receivers, and ot her
simlar itens in nultiple-unit installation, to provide partial system
isolation as required for maintenance or repair. Stop valves shall be
installed with stenms horizontal unless otherw se indicated. Ball valves
shall be installed with stens positioned to facilitate operation and

mai nt enance. |solating valves for pressure gauges and sw tches shall be

SECTI ON 15182A Page 16



RENOVATE BUI LDI NG 100-101, PHASE 11, |OM AAP, | A 990845B

external to thermal insulation. Safety switches shall not be fitted with
isolation valves. Filter dryers having access ports may be considered a
poi nt of isolation. Purge valves shall be provided at all points of
systens where accunul at ed noncondensi bl e gases woul d prevent proper system
operation. Valves shall be furnished to match line size, unless otherw se
i ndi cated or approved.

3.1.4.2 Expansi on Val ves

Expansi on val ves shall be installed with the thernostatic expansion val ve
bul b | ocated on top of the suction |line when the suction Iine is | ess than
2-1/8 inches in dianmeter and at the 4 o' clock or 8 o' clock position on

lines larger than 2-1/8 inches. The bulb shall be securely fastened with

two clanps. The bulb shall be insulated. The bulb shall installed in a
hori zontal portion of the suction line, if possible, with the pigtail on
the bottom If the bulb nmust be installed in a vertical line, the bulb

tubing shall be facing up.
3.1.4.3 Val ve I dentification

Each system val ve, including those which are part of a factory assenbly,
shal | be tagged. Tags shall be in al phanurmeric sequence, progressing in
direction of fluid flow Tags shall be enbossed, engraved, or stanped
plastic or nonferrous netal of various shapes, sized approximtely 1-3/8
inch diameter, or equival ent dinension, substantially attached to a
component or inmmedi ately adjacent thereto. Tags shall be attached with
nonf errous, heavy duty, bead or link chain, 14 gauge anneal ed wire, nylon
cabl e bands or as approved. Tag nunbers shall be referenced in Operation
and Mai ntenance Manual s and system di agrans.

3.1.5 Vi brati on Danpers

Vi bration danmper shall be provided in the suction and di scharge |ines on
spring nmounted conpressors. Vibration danpers shall be installed parallel
with the shaft of the conpressor and shall be anchored firmy at the
upstream end on the suction |ine and the downstreamend in the di scharge
line.

3.1.6 Strai ners

Strainers shall be provided i medi ately ahead of sol enoid val ves and
expansi on devices. Strainers nay be an integral part of an expansion val ve.

3.1.7 Filter Dryer

Aliquid line filter dryer shall be provided on each refrigerant circuit

| ocated such that all liquid refrigerant passes through a filter dryer
Dryers shall be sized in accordance with the manufacturer's recommendati ons
for the systemin which it is installed. Dryers shall be installed such
that it can be isolated fromthe system the isolated portion of the system
evacuated, and the filter dryer replaced. Dryers shall be installed in the
hori zontal position except replaceable core filter dryers may be installed
in the vertical position with the access flange on the bottom

3.1.8 Si ght d ass
A noi sture indicating sight glass shall be installed in all refrigerant

circuits down streamof all filter dryers and where indicated. Site
gl asses shall be full |ine size.
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3.

1.9 Di scharge Line G| Separator

Di scharge line oil separator shall be provided in the discharge line from
each compressor. QO return line shall be connected to the conpressor as
recommended by the conpressor manufacturer.

.1.10 Accurmul at or

Accunul ators shall be provided in the suction line to each conpressor.

.1.11 Fl exi bl e Pi pe Connectors

Connectors shall be installed perpendicular to |line of notion being
isolated. Piping for equiprment with bidirectional notion shall be fitted
with two flexible connectors, in perpendicular planes. Reinforced

el astoner flexible connectors shall be installed in accordance with
manufacturer's instructions. Piping guides and restraints related to

fl exi bl e connectors shall be provided as required.

.1.12 Tenper at ure Gauges

Tenper ature gauges shall be | ocated specifically on, but not limted to the

followi ng: the sensing el enent of each automatic tenperature contro

device where a thernoneter is not an integral part thereof, the liquid line

| eaving a receiver, and the suction line at each evaporator or liquid cooler.
Thermal wells for insertion thernometers and thernpostats shall extend
beyond thermal insulation surface not |ess than 1 inch.

.1.13 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69,
except as nodified herein. Pipe hanger types 5, 12, and 26 shall not be
used. Hangers used to support piping 2 inches and | arger shall be
fabricated to pernmt adequate adjustnent after erection while stil

supporting the | oad. Piping subjected to vertical novenent, when operating
tenperat ures exceed anbi ent tenperatures, shall be supported by variable
spring hangers and supports or by constant support hangers.

.1.13.1 Hanger s

Type 3 shall not be used on insulated piping. Type 24 may be used only on
trapeze hanger systens or on fabricated framnes.

.1.13.2 I nserts

Type 18 inserts shall be secured to concrete forns before concrete is
pl aced. Continuous inserts which allow nore adjustnents nay be used if
they otherwi se neet the requirenents for Type 18 inserts.

.1.13.3 C- d anps

Type 19 and 23 C-clanps shall be torqued per MSS SP-69 and have both
| ocknuts and retaining devices, furnished by the manufacturer.
Fi el d-fabricated Cclanp bodies or retaining devices are not acceptable.

.1.13.4 Angle Attachnents

Type 20 attachnents used on angles and channels shall be furnished with an
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added nal | eabl e-iron heel plate or adapter.
3.1.13.5 Saddl es and Shi el ds

Where Type 39 saddle or Type 40 shield are pernmitted for a particular pipe
attachnent application, the Type 39 saddle, connected to the pipe, shall be
used on all pipe 4 inches and | arger when the tenperature of the nmediumis
60 degrees F or higher. Type 40 shields shall be used on all piping |ess
than 4 inches and all piping 4 inches and | arger carrying nedium]less than
60 degrees F. A high density insulation insert of cellular glass shall be
used under the Type 40 shield for piping 2 inches and | arger.

3.1.13.6 Hori zontal Pipe Supports

Hori zontal pipe supports shall be spaced as specified in M5S SP-69 and a
support shall be installed not over 1 foot fromthe pipe fitting joint at
each change in direction of the piping. Pipe supports shall be spaced not
over 5 feet apart at valves. |[Pipe hanger |oads suspended from steel joist
wi t h hanger | oads between panel points in excess of 50 pounds shall have
the excess hanger | oads suspended from panel points.]

3.1.13.7 Vertical Pipe Supports

Vertical pipe shall be supported at each floor, except at slab-on-grade,
and at intervals of not nmore than 15 feet, not nore than 8 feetfromend of
risers, and at vent term nations.

3.1.13.8 Pi pe Gui des

Type 35 gui des using, steel, reinforced pol ytetrafl uoroethyl ene (PTFE) or
graphite slides shall be provided where required to allow | ongitudinal pipe
noverment. Lateral restraints shall be provided as required. Slide
materials shall be suitable for the system operating tenperatures,

at nospheric conditions, and bearing | oads encountered.

3.1.13.9 Steel Slides

VWere steel slides do not require provisions for restraint of latera
noverent, an alternate gui de nmethod may be used. On piping 4 inches and
| arger, a Type 39 saddle shall be used. On piping under 4 inches, a Type
40 protection shield may be attached to the pipe or insulation and freely
rest on a steel slide plate.

3.1.13.10 NOT USED

3.1.13. 11 Mul tiple Pipe Runs

In the support of multiple pipe runs on a common base menber, a clip or
clanp shall be used where each pipe crosses the base support nenber

Spaci ng of the base support nenbers shall not exceed the hanger and support
spacing required for an individual pipe in the multiple pipe run

3.1.13.12 Sei sm ¢ Requirenents
Pi pi ng and attached val ves shall be supported and braced to resist seisnic

| oads as specified under Sections 13080 SEI SM C PROTECTI ON FOR
M LCELLANEQUS EQUI PMENT and 15070A SElI SM C PROTECTI ON FOR MECHANI CAL
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EQUI PMENT [as shown on the drawi ngs]. Structural steel required for

rei nforcenent to properly support piping, headers, and equi pment but not
shown shall be provided under this section. WMaterial used for support
shal |l be as specified under Section 05120 STRUCTURAL STEEL.

3.1.13.13 Structural Attachnents

Attachnment to building structure concrete and masonry shall be by cast-in
concrete inserts, built-in anchors, or masonry anchor devices. Inserts and
anchors shall be applied with a safety factor not less than 5. Supports
shal |l not be attached to netal decking. Supports shall not be attached to
t he undersi de of concrete filled floors or concrete roof decks unless
approved by the Contracting Oficer. Msonry anchors for overhead
applications shall be constructed of ferrous materials only. Structura
steel brackets required to support piping, headers, and equi pnent, but not
shown, shall be provided under this section. Material used for support
shal | be as specified under Section 05120 STRUCTURAL STEEL.

3.1.14 Pi pe Alignnment Cuides

Pi pe alignnent guides shall be provided where indicated for expansion

| oops, offsets, and bends and as recommended by the nanufacturer for
expansion joints, not to exceed 5 feet on each side of each expansion
joint, and in lines 4 inches or smaller not nore than 2 feet on each side
of the joint.

3.1.15 Pi pe Anchors

Anchors shall be provided wherever necessary or indicated to |ocalize
expansion or to prevent undue strain on piping. Anchors shall consist of
heavy steel collars with lugs and bolts for clanping and attachi ng anchor
braces, unless otherw se indicated. Anchor braces shall be installed in
the nmost effective manner to secure the desired results using turnbuckles
where required. Supports, anchors, or stays shall not be attached where
they will injure the structure or adjacent construction during installation
or by the wei ght of expansion of the pipeline. Were pipe and conduit
penetrations of vapor barrier seal ed surfaces occur, these itens shall be
anchored i mredi ately adjacent to each penetrated surface, to provide
essentially zero noverment within penetration seal. Detailed draw ngs of
pi pe anchors shall be submtted for approval before installation.

3.1.16 Bui | di ng Surface Penetrations

Sl eeves shall not be installed in structural menmbers except where indicated
or approved. Sleeves in nonload bearing surfaces shall be gal vani zed sheet
netal, conformng to ASTM A 653/ A 653M Coating Cass G 90, 20 gauge.

Sl eeves in | oad bearing surfaces shall be uncoated carbon steel pipe,
conform ng to ASTM A 53/ A 53M [ Schedul e 30] [ Schedul e 20] [ Standard

wei ght]. Seal ants shall be applied to noisture and oil-free surfaces and
el astoners to not less than 1/2 inch depth. Sleeves shall not be installed
in structural menbers

3.1.16.1 NOT USED

3.1.16.2 Ceneral Service Areas

Each sl eeve shall extend through its respective wall, floor, or roof, and
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shall be cut flush with each surface. Pipes passing through concrete or
masonry wall or concrete floors or roofs shall be provided with pipe
sleeves fitted into place at the tine of construction. Sleeves shall be of
such size as to provide a mninmumof 1/4 inch all-around cl earance between
bare pipe and sl eeves or between jacketed-insulation and sl eeves. Except
in pipe chases or interior walls, the annul ar space between pi pe and sl eeve
or between jacket over-insulation and sleeve shall be seal ed in accordance
with Section 07900A JO NT SEALI NG

3.1.16.3 Wat er pr oof Penetrations

Pi pes passing through roof or floor waterproofing nmenbrane shall be
installed through a 17 ounce copper sleeve, or a 0.032 inch thick al um num
sl eeve, each within an integral skirt or flange. Flashing sleeve shall be
suitably fornmed, and skirt or flange shall extend not |ess than 8 inches
fromthe pipe and be set over the roof or floor nmenbrane in a trowel ed
coating of bitum nous cenent. The flashing sleeve shall extend up the pipe
a mnimumof 2 inches above the roof or floor penetration. The annul ar
space between the flashing sleeve and the bare pipe or between the flashing
sl eeve and the metal -jacket-covered insulation shall be seal ed as
indicated. Penetrations shall be sealed by either one of the follow ng

met hods.

a. Waterproofing Canping Flange: Pipes up to and including 10 inches
i n diameter passing through roof or floor waterproofing menbrane
may be installed through a cast iron sleeve with caul ki ng recess,
anchor lugs, flashing clanp device, and pressure ring with brass
bolts. Waterproofing nmenbrane shall be clanped into place and
seal ant shall be placed in the caul ki ng recess.

b. Mdul ar Mechani cal Type Sealing Assenbly: In lieu of a
wat er proofi ng cl anpi ng fl ange and caul ki ng and seal i ng of annul ar
space between pipe and sl eeve or conduit and sl eeve, a nodul ar
nmechani cal type sealing assenbly may be installed. Seals shal
consi st of interlocking synthetic rubber |inks shaped to
continuously fill the annul ar space between the pipe/conduit and
sl eeve with corrosion protected carbon steel bolts, nuts, and
pressure plates. Links shall be |oosely assenbled with bolts to
forma continuous rubber belt around the pipe with a pressure
pl ate under each bolt head and each nut. After the seal assenbly
is properly positioned in the sleeve, tightening of the bolt shal
cause the rubber sealing elenments to expand and provide a
wat erti ght seal rubber sealing elenents to expand and provide a
wat erti ght seal between the pipe/conduit seal between the
pi pe/ conduit and the sleeve. Each seal assenbly shall be sized as
recomended by the nmanufacturer to fit the pipe/conduit and sl eeve
i nvol ved. The Contractor electing to use the nodul ar nechani ca
type seals shall provide sleeves of the proper dianeters.

3.1.16. 4 Fire-Rated Penetrati ons

Penetration of fire-rated walls, partitions, and floors shall be seal ed as
specified in Section 07840A FlI RESTOPPI NG,

3.1.16.5 Escut cheons
Fi ni shed surfaces where exposed pi ping, bare or insulated, pass through

floors, walls, or ceilings, except in boiler, utility, or equipnent roons,
shal |l be provided with escutcheons. Where sl eeves project slightly from
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floors, special deep-type escutcheons shall be used. Escutcheon shall be
secured to pipe or pipe covering.

3.1.17 Access Panel s

Access panels shall be provided for all conceal ed val ves, vents, controls,
and itens requiring inspection or maintenance. Access panels shall be of
sufficient size and | ocated so that the concealed itens may be serviced and
mai nt ai ned or conpletely renmoved and repl aced. Access panels shall be as
specified in Section 05500A M SCELLANEQUS METAL.

3.1.18 Field Applied Insulation

Field installed insulation shall be as specified in Section 15080A THERMAL
| NSULATI ON FOR MECHANI CAL SYSTEMS, except as defined differently herein.

3.1.19 Fiel d Painting

Painting required for surfaces not otherw se specified, and finish painting
of itens only prined at the factory are specified in Secti on 09900
PAI NTI NG GENERAL.

3.1.19.1 Col or Codi ng

Col or coding for piping identification is specified in Section 09900
PAI NTI NG GENERAL.

3.1.19.2 Col or Codi ng Schene

A col or coding schene for |ocating hidden piping shall be in accordance
wi th Section 15400A PLUMBI NG, GENERAL PURPOSE

3.2 CLEANI NG AND ADJUSTI NG

Cl ean uncont am nated system(s) by evacuation and purgi ng procedures
currently recomended by refrigerant and refrigerant equi pnent

manuf acturers, and as specified herein, to renmove snmall anounts of air and
noi sture. Systens containing noderate amounts of air, noisture,

contam nated refrigerant, or any foreign matter shall be considered
contam nated systens. Restoring contaninated systens to clean condition
i ncludi ng di sassenbly, conponent replacenent, evacuation, flushing,
purging, and re-chargi ng, shall be perforned using currently approved
refrigerant and refrigeration manufacturer's procedures. Restoring
cont am nated systens shall be at no additional cost to the Government as
determned by the Contracting O ficer. Water shall not be used in any
procedure or test.

3.3 REFRI GERANT PI PI NG TESTS

After all conponents of the refrigerant system have been installed and
connected, the entire refrigeration systemshall be subjected to pneumati c,
evacuation, and startup tests as described herein and in accordance with
the approved Operation Manual. Tests shall be conducted in the presence of
the Contracting Oficer. Water and electricity required for the tests wll
be furnished by the Government. Any material, equipnent, instrunments, and
personnel required for the test shall be provided by the Contractor. The
services of a qualified technician shall be provided as required to perform
all tests and procedures indicated herein. Field tests shall be
coordinated with Section 15990A TESTI NG ADJUSTI NG AND BALANCI NG OF HVAC
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3.

SYSTEMS.

. 3.1 Prelim nary Procedures

Prior to pneunatic testing, equipnent which has been factory tested and
refrigerant charged as well as equi pnent which could be danaged or cause
personnel injury by inmposed test pressure, positive or negative, shall be
isolated fromthe test pressure or renoved fromthe system Safety relief
val ves and rupture discs, where not part of factory seal ed systens, shal
be renmpbved and openi ngs capped or pl ugged.

.3.2 Pneunati c Test

Pressure control and excess pressure protection shall be provided at the
source of test pressure. Valves shall be w de open, except those |eading
to the atnosphere. Test gas shall be dry nitrogen, with mnus 70 degree F
dewpoint and less than 5 ppmoil. Test pressure shall be applied in two
stages before any refrigerant pipe is insulated or covered. First stage
test shall be at 10 psi with every joint being tested with a thick soap or
color indicating solution. Second stage tests shall raise the systemto
the mininumrefrigerant | eakage test pressure specified in ASHRAE 15 with a
maxi mum test pressure 25 percent greater. Pressure above 100 psig shall be
raised in 10 percent increnents with a pressure acclimatizing period
between increments. The initial test pressure shall be recorded along with
the anbient tenperature to which the systemis exposed. Final test
pressures of the second stage shall be maintained on the systemfor a

m ni mum of 24 hours. At the end of the 24 hour period, the system pressure
will be recorded along with the anbient tenperature to which the systemis
exposed. A correction factor of 0.3 psi will be allowed for each degree F
change between test space initial and final anbient tenperature, plus for
increase and mnus for a decrease. |If the corrected systempressure i s not
exactly equal to the initial systemtest pressure, then the systemshall be
investigated for leaking joints. To repair |eaks, the joint shall be taken
apart, thoroughly cleaned, and reconstructed as a new joint. Joints

repai red by caul king, remelting, or back-wel ding/brazing shall not be
acceptable. Following repair, the entire systemshall be retested using
the pneumatic tests described above. The entire systemshall be
reassenbl ed once the pneumatic tests are satisfactorily conpl eted.

.3.3 Evacuati on Test

Fol | owi ng satisfactory conpletion of the pneumatic tests, the pressure
shall be relieved and the entire systemshall be evacuated to an absol ute
pressure of 300 micrometers. During evacuation of the system the ambient
tenmperature shall be higher than 35 degrees F. No nore than one system
shal |l be evacuated at one tinme by one vacuum punp. Once the desired vacuum
has been reached, the vacuumline shall be closed and the system shal

stand for 1 hour. |If the pressure rises over 500 microneters after the 1
hour period, then the system shall be evacuated again down to 300

m croneters and let set for another 1 hour period. The system shall not be
charged until a vacuum of at |east 500 micrometers is maintained for a
period of 1 hour without the assistance of a vacuumline. |If during the
testing the pressure continues to rise, check the systemfor |eaks, repair
as required, and repeat the evacuation procedure. During evacuation,
pressures shall be recorded by a thernocoupl e-type, electronic-type, or a
cal i brated-m crometer type gauge.

3.4 System Chargi ng and Startup Test
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Fol | owi ng satisfactory conpletion of the evacuation tests, the system shal
be charged with the required ambunt of refrigerant by raising pressure to
normmal operating pressure and in accordance wi th manufacturer's procedures.

Fol | owi ng chargi ng, the system shall operate with high-side and | ow side
pressures and corresponding refrigerant tenperatures, at design or inproved
values. The entire systemshall be tested for |eaks. Fluorocarbon systens
shall be tested with halide torch or electronic |eak detectors.

3.3.5 Ref ri gerant Leakage

If arefrigerant | eak is discovered after the system has been charged, the
| eaki ng portion of the systemshall imrediately be isolated fromthe

remai nder of the systemand the refrigerant punped into the systemreceiver
or other suitable container. Under no circunstances shall the refrigerant

be di scharged into the atnosphere.

3.3.6 Contractor's Responsibility

The Contractor shall, at all times during the installation and testing of
the refrigeration system take steps to prevent the release of refrigerants
into the atnosphere. The steps shall include, but not be limted to,
procedures which will mnimze the release of refrigerants to the

at nosphere and the use of refrigerant recovery devices to renove
refrigerant fromthe systemand store the refrigerant for reuse or reclaim
At no tine shall nmore than 3 ounces of refrigerant be released to the

at nosphere in any one occurrence. Any system|eaks within the first year
shall be repaired in accordance with the requirenents herein at no cost to
the Government including material, |abor, and refrigerant if the leak is
the result of defective equipnent, material, or installation.

3.4 DEMONSTRATI ONS

Contractor shall conduct a training course for the operating staff as
designated by the Contracting Oficer. The training period shall consist
of a total 8 hours of nornmal working tinme and start after the systemis
functionally conpleted but prior to final acceptance tests. The field
posted instructions shall cover all of the items contained in the approved
operation and nmai ntenance manual s as well as denonstrations of routine

mai nt enance operati ons.

-- End of Section --
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SECTI ON 15400A

PLUMBI NG GENERAL PURPCSE
04/ 03

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANS| Zz21.22 (1999; A 2001) Relief Valves for Hot Water
Supply Systens

ANSI Z124.5 (1997) Plastic Toilet (Water Closet) Seats

ASTM | NTERNATI ONAL (ASTM

ASTM A 105/ A 105M (2002) Carbon Steel Forgings for Piping
Applications

ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts

ASTM A 193/ A 193M (2001b) Al loy-Steel and Stainless Steel
Bolting Materials for H gh-Tenperature
Service

ASTM A 47/ A 47M (1999) Ferritic Malleable Iron Castings

ASTM A 515/ A 515M (2001) Pressure Vessel Plates, Carbon

Steel, for Internedi ate- and
H gher - Tenperature Service

ASTM A 516/ A 516M (2001) Pressure Vessel Plates, Carbon
Steel, for Mderate- and Lower-Tenperature
Servi ce

ASTM A 518/ A 518M (1999) Corrosion-Resistant High-Silicon
I ron Castings

ASTM A 53/ A 53M (2002) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM A 536 (1984; R 1999el) Ductile Iron Castings

ASTM A 733 (2001) Wl ded and Seam ess Carbon Steel
and Austenitic Stainless Steel Pipe Nipples

ASTM A 74 (1998) Cast Iron Soil Pipe and Fittings

ASTM A 888 (1998el ) Hubl ess Cast Iron Soil Pipe and

Fittings for Sanitary and Storm Drain,
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ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

BUI LDI NG 100- 101, PHASE

117

152/ B 152M

306
32

370

42

43

584

75

813

828

88

88M

1053

564

920

1785

2000

2235

2239

2241
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Waste, and Vent Piping Applications
(1997) Operating Salt Spray (Fog) Apparatus

(2000) Copper Sheet, Strip, Plate, and
Rol | ed Bar

(2002) Copper Drai nage Tube (DW)
(2000e1) Sol der Metal

(1998) Copper Sheet and Strip for Buil ding
Construction

(2002) Seamnl ess Copper Pipe, Standard Sizes

(1998) Seanl ess Red Brass Pipe, Standard
Si zes

(2000) Copper Alloy Sand Castings for
Ceneral Applications

(2002) Seanl ess Copper Tube

(2000e1) Liquid and Paste Fluxes for
Sol deri ng of Copper and Copper Alloy Tube

(2002) Meking Capillary Joints by
Sol deri ng of Copper and Copper Alloy Tube
and Fittings

(2002) Seanl ess Copper Water Tube
(1999) Seanl ess Copper Water Tube (Metric)

(2000) Borosilicate dass Pipe and
Fittings for Drain, Waste, and Vent (DW)
Appl i cations

(1997) Rubber Gaskets for Cast Iron Soi
Pi pe and Fittings

(2002) El astomneric Joint Seal ants

(1999) Pol y(Vinyl Chloride)(PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

(2001) Rubber Products in Autonotive
Appl i cations

(2001) Sol vent Cemnent for
Acrylonitril e-Butadi ene-Styrene (ABS)
Pl astic Pipe and Fittings

(2001) Polyethylene (PE) Plastic Pipe

(SIDR-PR) Based on Controlled Inside
Di anet er

(2000) Pol y(Vinyl Chloride) (PVC
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Pressure-Rated Pi pe (SDR Series)

ASTM D 2447 (2001) Pol yethyl ene (PE) Plastic Pipe,
Schedul es 40 and 80, Based on Qutside
Di anet er

ASTM D 2464 (1999) Threaded Pol y(Vinyl Chloride) (PVO

Plastic Pipe Fittings, Schedule 80

ASTM D 2466 (2002) Poly(Vinyl Chloride)(PVC Plastic
Pi pe Fittings, Schedule 40

ASTM D 2467 (2002) Poly(Vinyl Chloride) (PVC) Plastic
Pipe Fittings, Schedule 80

ASTM D 2485 (1991; R 2000) Eval uating Coatings for
H gh Tenperature Service

ASTM D 2564 (2002) Solvent Cements for Poly(Vinyl
Chloride) (PVC) Plastic Piping Systens

ASTM D 2661 (2002) Acrylonitrile-Butadiene-Styrene
(ABS) Schedule 40 Plastic Drain, Waste,
and Vent Pipe and Fittings

ASTM D 2665 (2002a) Poly(Vinyl Chloride) (PVC Plastic
Drain, Waste, and Vent Pipe and Fittings

ASTM D 2672 (1996a) Joints for I PS PVC Pipe Using
Sol vent Cenent

ASTM D 2683 (1998) Socket-Type Pol yethylene Fittings
for Qutside D aneter-Controlled
Pol yet hyl ene Pi pe and Tubi ng

ASTM D 2737 (2001) Pol yethyl ene (PE) Plastic Tubing
ASTM D 2822 (1991; R 1997el) Asphalt Roof Cenent
ASTM D 2846/ D 2846M (1999) Chlorinated Pol y(Vinyl Chloride)

(CPVC) Plastic Hot- and Col d-Wat er
Di stribution Systens

ASTM D 2855 (1996; R 2002) Making Sol vent - Cenment ed
Joints with Poly(Vinyl Chloride) (PVCQ
Pi pe and Fittings

ASTM D 2996 (2001) Fil anment-Wund "Fi bergl ass"
(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resi n) Pipe

ASTM D 3035 (2001) Pol yethylene (PE) Plastic Pipe
(DR-PR) Based on Controlled Qutside
Di anet er

ASTM D 3122 (1995; R 2002) Sol vent Cenents for

Styrene- Rubber (SR) Plastic Pipe and
Fittings
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ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM E

ASTM F

ASTM F

ASTM F

ASTM F

ASTM F

ASTM F

ASTM F

ASTM F

ASTM F
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3138

3139

3212

3261

3308

3311

4060

4101

1760

409

437

438

439

441/ F 441M

442/ F 442M

477

493

(2002) Sol vent Cenents for Transition
Joi nt s Bet ween
Acrylonitril e-Butadi ene-Styrene (ABS) and
Pol y(Vi nyl Chloride) (PVC) Non-Pressure
Pi pi ng Conponents

(1998) Joints for Plastic Pressure Pipes
Using Fl exible Elastomeric Seal s

(1996a) Joints for Drain and Sewer Plastic
Pi pes Using Flexible Elastoneric Seals

(1997) Butt Heat Fusion Pol yethyl ene (PE)
Plastic Fittings for Polyethyl ene (PE)
Pl astic Pipe and Tubing

(2001) PTFE Resin Skived Tape

(1994) Drain, Waste, and Vent (DW)
Plastic Fittings Patterns

(2001) Abrasion Resistance of Organic
Coati ngs by the Taber Abraser

(2002a) Propyl ene Plastic |Injection and
Extrusion Materials

(2001) ASTM Ther noneters

(2001) Coextruded Pol y(Vinyl Chloride)
(PVC) Non-Pressure Plastic Pipe Having
Repr ocessed- Recycl ed Cont ent

(2002) Thernopl astic Accessible and
Repl aceabl e Pl astic Tube and Tubul ar
Fittings

(1999) Threaded Chlorinated Pol y(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 80

(2002) Socket-Type Chlorinated Pol y(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 40

(2002) Socket-Type Chlorinated Pol y(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 80

(1999e1) Chlorinated Poly(Vinyl Chloride)
(CPVC) Plastic Pipe, Schedules 40 and 80

(1999) Chlorinated Pol y(Vinyl Chloride)
(CPVC) Plastic Pipe (SDR-PR)

(2002e1) El astoneric Seals (Gaskets) for
Joining Plastic Pipe

(1997) Sol vent Cenents for Chlorinated
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Poly(Vinyl Chloride) (CPVC) Plastic Pipe
and Fittings

ASTM F 628 (2001) Acrylonitrile-Butadiene-Styrene
(ABS) Schedule 40 Plastic Drain, Waste,
and Vent Pipe with a Cellular Core

ASTM F 877 (2002a) Crosslinked Pol yet hyl ene (PEX)
Plastic Hot- and Cold- Water Distribution
Syst ens

ASTM F 891 (2000e1) Coextruded Poly (Vinyl chloride)

(PVC) Plastic Pipe with a Cellular Core

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 90. 1 (2001; various Errata) Energy Standard for
Bui | di ngs Except Low Ri se Residenti al
Bui I di ngs

AMERI CAN SCCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1001 (2002) Atnospheric Type Vacuum Br eakers
ASSE 1003 (2001) Water Pressure Reduci ng Val ves
ASSE 1005 (1999) Water Heater Drain Valves

ASSE 1011 (1993) Hose Connection Vacuum Breakers
ASSE 1012 (2002) Backflow Preventers with

I nt er nedi at e At nospheric Vent

ASSE 1013 (1999) Reduced Pressure Principle Backfl ow
Preventers and Reduced Pressure Fire
Protection Principle Backfl ow Preventers

ASSE 1018 (2001) Trap Seal Priner Valves, \Wter
Supply Fed

ASSE 1020 (1998) Pressure Vacuum Breaker Assenbly

ASSE 1037 (1990) Pressurized Flushing Devices

(Flushoneters) for Plunbing Fixtures

AMERI CAN WATER WORKS ASSCCI ATl ON( AWAA)

AWM B300 (1999) Hypochlorites
AWM B301 (1999) Liquid Chlorine
AWM C105 (1999) Pol yet hyl ene Encasenent for

Ductile-lron Pipe Systens
AWM C203 (2002; A C203a-99) Coal -Tar Protective

Coatings and Linings for Steel \Wter
Pi pelines - Enanel and Tape - Hot-Applied
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AWM C606

AWM C651

AWM C652

AWM D100

AWM EWV

(1997) G ooved and Shoul dered Joints
(1999) Disinfecting Water Mains

(2002) Disinfection of Water Storage
Facilities

(1996) Wl ded Steel Tanks for Water Storage

(1998) Standard Met hods for the
Exani nati on of Water and Wast ewat er

AVERI CAN VEELDI NG SOCI ETY ( AWB)

AWS A5. 8

AWS B2. 2

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

(1992) Filler Metals for Brazing and Braze
Vel di ng

(1991) Brazing Procedure and Perfornmance
Qualification

ASME | NTERNATI ONAL ( ASMVE)

Al12.1.2
All12.14.1
Al12.19. 2M
All12. 36. 2M

Al12. 6. 1M

Al12.6.3

Bl.20.1

B16. 12

B16. 15

B16. 18

B16. 21

B16. 22

B16. 23

B16. 24

(1991; R 2002) Air Gaps in Plunmbing Systens
(1975; R 1998) Backwat er Val ves

(1998) Vitreous China Plunbing Fixtures
(1991; R 2002) C eanouts

(1997; R 2002) Fl oor Affixed Supports for
O f-the-Floor Plunbing Fixtures for Public
Use

(2000) Fl oor and Trench Drains

(1983; R 2001) Pipe Threads, Cenera
Pur pose, | nch

(1998) Cast Iron Threaded Drai nage Fittings

(1985; R 1994) Cast Bronze Threaded
Fittings Cl asses 125 and 250

(2002) Cast Copper Alloy Sol der Joint
Pressure Fittings

(1992) Nonnetallic Flat Gaskets for Pipe
FI anges

(2002) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings

(2002) Cast Copper Alloy Sol der Joint
Drai nage Fittings - DW

(2002) Cast Copper Alloy Pipe Flanges and
Fl anged Fittings: O asses 150, 300, 400,
600, 900, 1500, and 2500
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ASME B16. 29 (2002) Wought Copper and Wought Copper
Al'l oy Sol der Joint Drainage Fittings - DW
ASME B16. 3 (1998) Malleable Iron Threaded Fittings
ASME Bl16. 34 (1996) Val ves Fl anged, Threaded, and
Wl di ng End
ASME B16. 39 (1998) Mal |l eable Iron Threaded Pi pe Uni ons
ASME B16. 4 (1998) Gray Iron Threaded Fittings
ASME B16. 5 (1996) Pipe Flanges and Fl anged Fittings
ASME B31.1 (2001) Power Piping
ASME B31.5 (2001) Refrigeration Piping and Heat

Transfer Conponents

ASME B40. 100 (1998a) Pressure Gauges and Gauge
Attachments

ASME BPVC SEC | X (2001) Boiler and Pressure Vessel Code;
Section | X, Welding and Brazing
Qualifications

ASME CsD-1 (2002) Control and Safety Devices for
Automatically Fired Boilers

CAST | RON SO L PI PE | NSTI TUTE (Cl SPI)

Cl SPI 301 (2000) Hubl ess Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,
Waste, and Vent Piping Applications

Cl SPI 310 (1997) Coupling for Use in Connection with
Hubl ess Cast Iron Soil Pipe and Fittings
for Sanitary and Storm Drain, Waste, and
Vent Piping Applications

Cl SPI HSN- 85 (1985) Neoprene Rubber Gaskets for Hub and
Spigot Cast lron Soil Pipe and Fittings

COPPER DEVELOPMENT ASSOCI ATI ON ( CDA)

CDA A4015 (1994; R 1995) Copper Tube Handbook
FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH
( FCCCHR)

FCCCHR Manual (9th Edition) Manual of Cross-Connection

Contr ol
| NTERNATI ONAL CODE COUNCI L (1 CO)

| CC A117.1 (2003) Accessible and Usabl e Buil di ngs and
Facilities
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I CC I PC

MBS

MSS

MBS

MBS

MBS

MBS

MBS

MBS

MBS

MBS

MBS

MBS

MBS

MBS

(2000) I nternati onal Pl unbi ng Code

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS

| NDUSTRY ( MSS)

SP-110

SP- 25

SP- 44

SP- 58

SP- 67

SP- 69

SP-70

SP-71

SP-72

SP-73

SP-78

SP-80

SP- 83

SP- 85

(1996) Ball Val ves Threaded,
Socket - Wl di ng, Sol der Joint, G ooved and
Fl ared Ends

(1998) Standard Marking System for Val ves,
Fittings, Flanges and Unions

(1996; R 2001) Steel Pipe Line Flanges

(1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

(2002) Butterfly Valves

(2002) Pi pe Hangers and Supports -
Sel ection and Application

(1998) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

(1997) Gray Iron Swing Check Val ves,
Fl anged and Threaded Ends

(1999) Ball Valves with Flanged or
Butt-Wel di ng Ends for General Service

(1991; R 1996) Brazing Joints for Copper
and Copper Alloy Pressure Fittings

(1998) Cast Iron Plug Valves, Flanged and
Thr eaded Ends

(1997) Bronze Gate, d obe, Angle and Check
Val ves

(2001) d ass 3000 Steel Pipe Unions
Socket - Wl di ng and Thr eaded

(1994) Cast Iron dobe & Angle Val ves,
Fl anged and Threaded Ends

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 90A

NSF

NSF

NSF | NTERNATI ONAL ( NSF)

14

61

(1999) Installation of Air Conditioning
and Ventil ating Systens

(2002) Pl astics Piping Conponents and
Rel ated Materials

(2001; Addendum 1 - Sep 2001) Drinking
Wat er System Conponents - Health Effects
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PLASTI C PI PE AND FI TTI NGS ASSOCI ATI ON ( PPFA)

PPFA- 01 (1998) Plastic Pipe in Fire Resistive
Construction

PLUVBI NG AND DRAI NAGE | NSTI TUTE ( PDI)

PDI WH 201 (1992) water Hanmmer Arresters
SCCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE J1508 (1997) Hose O anp Specifications
THE SCOCI ETY FOR PROTECTI VE CQATI NGS ( SSPC)

SSPC SP 5 (2000) White Metal Blast d eaning

U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

10 CFR 430 Ener gy Conservation Program for Consuner
Product s
21 CFR 175 I ndi rect Food Additives: Adhesives and

Conmponents of Coati ngs

40 CFR 50.12 National Primary and Secondary Anbient Air
Quality Standards for Lead

PL 93-523 (1974; A 1999) Safe Drinking Water Act
UNDERWRI TERS LABORATORI ES (UL)

UL 174 (1996; Rev thru Oct 1999) Househol d

El ectric Storage Tank Water Heaters

1.2 SUBM TTALS
Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G'
designation identifies the office that will review the submttal for the
Government. The following shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs

Pl unbi ng System G AQ

Detail drawi ngs consisting of illustrations, schedul es,
performance charts, instructions, brochures, diagranms, and other
information to illustrate the requirenments and operati ons of each

system Detail drawi ngs for the conplete plunmbing system

i ncluding piping |layouts and | ocati ons of connections; dinensions
for roughing-in, foundation, and support points; schenmatic

di agrans and wi ring diagrans or connection and interconnection

di agrans. Detail draw ngs shall indicate clearances required for
mai nt enance and operation. \Were piping and equi pnent are to be
supported other than as indicated, details shall include Ioadings
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and proposed support nethods. Mechanical draw ng pl ans,
el evations, views, and details, shall be drawn to scal e.

El ectrical Wrk; G AQ

Compl ete el ectrical schematic lineless or full line
i nterconnecti on and connection di agram for each piece of
mechani cal equi prent havi ng nore than one automatic or manua
el ectrical control device.

SD- 03 Product Data
Wl di ng; G AQ

A copy of qualified procedures and a list of nanes and
identification synbols of qualified welders and wel di ng operators.

Pl unbi ng Fi xture Schedul e; G AO

Catal og cuts of [specified plunbing fixtures] [valves] [rel ated
pi pi ng] system and system | ocation where install ed.

Vi br at i on- Absor bi ng Feat ur es;

Detail s of vibration-absorbing features, including arrangenent,
foundati on pl an, dinensions and specifications.

Pl unbi ng System

Di agrans, instructions, and other sheets proposed for posting.
Manuf acturer's reconmendati ons for the installation of bell and
spi got and hubless joints for cast iron soil pipe.

SD-06 Test Reports
Tests, Flushing and D sinfection

Test reports in booklet formshowing all field tests perforned
to adj ust each conponent and all field tests perforned to prove
conpliance with the specified performance criteria, conpletion and
testing of the installed system Each test report shall indicate
the final position of controls.

Test of Backfl ow Prevention Assenblies; G AQO..

Certification of proper operation shall be as acconplished in
accordance with state regulations by an individual certified by
the state to performsuch tests. |If no state requirenent exists,
the Contractor shall have the manufacturer's representative test
the device, to ensure the unit is properly installed and
performng as intended. The Contractor shall provide witten
docunentation of the tests perfornmed and signed by the individua
performng the tests.

SD-07 Certificates
Mat eri al s and Equi prent ;

Where naterials or equipnent are specified to conply with
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requi renents of AGA, ASME, or NSF proof of such conpliance shal

be included. The label or listing of the specified agency will be
acceptabl e evidence. In lieu of the label or listing, a witten
certificate may be submitted froman approved, nationally

recogni zed testing organi zati on equi pped to perform such services,
stating that the itens have been tested and conformto the

requi renents and testing nethods of the specified agency. Were
equi prent is specified to conformto requirenments of the ASME
Boi | er and Pressure Vessel Code, the design, fabrication, and
installation shall conformto the code.

Bol ts;

Witten certification by the bolt manufacturer that the bolts
furni shed comply with the specified requirenents. The
certification shall include illustrations of product-required
mar ki ngs, the date of manufacture, and the nunber of each type of
bolt to be furnished based on this certification

SD-10 Operation and Mai ntenance Data
Pl unbi ng System G AQ

Si x copies of the operation nanual outlining the step-by-step
procedures required for system startup, operation and shutdown.
The manual shall include the manufacturer's name, nodel nunber,
service manual, parts list, and brief description of all equipnent
and their basic operating features. Six copies of the nmintenance

manual |isting routine naintenance procedures, possible breakdowns
and repairs. The manual shall include piping and equi pnent | ayout
and sinplified wiring and control diagranms of the system as

i nstall ed.

1.3 STANDARD PRODUCTS

Specified materials and equi pnent shall be standard products of a
manuf acturer regularly engaged in the manufacture of such products.
Speci fied equi pnent shall essentially duplicate equiprment that has
performed satisfactorily at |east two years prior to bid opening.

1.4 ELECTRI CAL WORK

Motors, notor controllers and notor efficiencies shall conformto the
requi renents of Section 16415A ELECTRI CAL WORK, |INTERIOR. Electrica

not or-driven equi pnent specified herein shall be provided conplete with
notors. Equi pnent shall be rated at 60 Hz, single phase, ac unless
otherw se indicated. Wwere a notor controller is not provided in a
notor-control center on the electrical drawings, a notor controller shal
be as indicated. Mtor controllers shall be provided complete with
properly sized thermal -overl oad protection in each ungrounded conduct or,
auxiliary contact, and other equipment, at the specified capacity, and
including an all owabl e service factor.

1.5 PERFORVANCE REQUI REMENTS
1.5.1 Vel di ng

[ Piping shall be welded in accordance with qualified procedures using
performance-qualified welders and wel di ng operators. Procedures and
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wel ders shall be qualified in accordance with ASME BPVC SEC | X. Wl ding
procedures qualified by others, and wel ders and wel di ng operators qualified
by anot her enpl oyer, may be accepted as permtted by ASME B31.1. The
Contracting Oficer shall be notified 24 hours in advance of tests, and the
tests shall be perforned at the work site if practicable. Wlders or
wel di ng operators shall apply their assigned synbols near each weld they
nake as a pernanent record. Structural menbers shall be welded in
accordance with Section 05090A VWELDI NG STRUCTURAL

1.5.2 NOT' USED

1.6 REGULATORY REQUI REMENTS

Unl ess ot herwi se required herein, plunbing work shall be in accordance with
| CC | PC.

1.7 PRQIECT/ SI TE CONDI Tl ONS

The Contractor shall beconme fanmiliar with details of the work, verify
dinmensions in the field, and advise the Contracting Oficer of any
di screpancy before perforning any work.

PART 2 PRODUCTS
2.1 MATERI ALS

Materials for various services shall be in accordance with TABLES | and 11
Pi pe schedul es shall be sel ected based on service requirenents. Pipe
fittings shall be conpatible with the applicable pipe materials. Plastic
pi pe, fittings, and solvent cenent shall neet NSF 14 and shall be NSF
listed for the service intended. Plastic pipe, fittings, and sol vent
cenment used for potable hot and cold water service shall bear the NSF sea
"NSF- PW" Pol ypropyl ene pipe and fittings shall conformto dinensiona
requi rements of Schedule 40, Iron Pipe size. Pipe threads (except dry
seal) shall conformto ASME Bl.20.1. G ooved pipe couplings and fittings
shall be fromthe same manufacturer. Material or equipnment containing | ead
shal |l not be used in any potable water system In |ine devices such as
wat er neters, building valves, check valves, neter stops, valves, fittings
and back flow preventers shall conmply with PL 93-523 and NSF 61, Section 8.
End poi nt devices such as drinking water fountains, |avatory faucets,
ki tchen and bar faucets, residential ice makers, supply stops and end point
control valves used to dispense water for drinking nust neet the
requi renents of NSF 61, Section 9. Hubless cast-iron soil pipe shall not
be install ed underground, under concrete floor slabs, or in craw spaces
bel ow kitchen floors. Plastic pipe shall not be installed in air plenuns.
Pl astic pipe shall not be installed in a pressure piping systemin
bui I dings greater than three stories including any basenent |evels.

2.1.1 Pi pe Joint Materials

Grooved pi pe and hubl ess cast-iron soil pipe shall not be used under
ground. Joints and gasket materials shall conformto the follow ng:

a. Coupling for Cast-Iron Pipe: for hub and spigot type ASTM A 74,
AWM C606. For hubl ess type: ClSPI 310

b. Coupling for Steel Pipe: AWM C606.
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c. Couplings for Grooved Pipe: [Ductile Iron ASTM A 536 (G ade
65-45-12)] [Malleable Iron ASTM A 47/ A 47M G ade 32510]. [ Copper
ASTM A 536] .

d. Flange Gaskets: Gaskets shall be nade of non-asbestos naterial in
accordance with ASME B16.21. Gaskets shall be flat, 1/16 inch
thick, and contain Aranid fibers bonded with Styrene Butadi ene
Rubber (SBR) or Nitro Butadi ene Rubber (NBR). Gaskets shall be
the full face or self centering flat ring type. Gaskets used for
hydr ocarbon service shall be bonded w th NBR

e. Neoprene CGaskets for Hub and Cast-Iron Pipe and Fittings: ClSPI
HSN- 85.

f. Brazing Material: Brazing material shall conformto AW A5. 8,
BCuP- 5.

g. Brazing Flux: Flux shall be in paste or liquid form appropriate
for use with brazing material. Flux shall be as follows:
| ead-free; have a 100 percent flushable residue; contain slightly
aci di c reagents; contain potassium borides; and contain fluorides.

h. Solder Material: Solder netal shall conformto ASTM B 32.

i. Solder Flux: Flux shall be liquid form non-corrosive, and
conformto ASTM B 813, Standard Test 1.

j. PTFE Tape: PTFE Tape, for use with Threaded Metal or Plastic
Pi pe, ASTM D 3308.

k. Rubber Gaskets for Cast-Iron Soil-Pipe and Fittings (hub and
spi got type and hubl ess type): ASTM C 564.

I. Rubber Gaskets for Grooved Pipe: ASTM D 2000, naximum tenperature
230 degrees F.

m Fl exi bl e El astoneric Seals: ASTM D 3139, ASTM D 3212 or ASTM F 477.

n. Bolts and Nuts for Grooved Pipe Couplings: Heat-treated carbon
steel, ASTM A 183.

0. Solvent Cenent for Transition Joints between ABS and PVC
Nonpr essure Pipi ng Conponents: ASTM D 3138.

p. Plastic Solvent Cenent for ABS Plastic Pipe: ASTM D 2235.

g. Plastic Solvent Cenent for PVC Plastic Pipe: ASTM D 2564 and ASTM
D 2855.

r. Plastic Solvent Cement for CPVC Plastic Pipe: ASTMF 493.

s. Flanged fittings including flanges, bolts, nuts, bolt patterns,
etc., shall be in accordance with ASME B16.5 class 150 and shall
have the manufacturer's trademark affixed in accordance with MSS
SP-25. Flange material shall conformto ASTM A 105/ A 105M Blind
flange material shall conformto ASTM A 516/ A 516M col d service
and ASTM A 515/ A 515M for hot service. Bolts shall be high
strength or internediate strength with nmaterial conformng to ASTM
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2.

2.

A 193/ A 193M

t. Plastic Solvent Cenent for Styrene Rubber Plastic Pipe: ASTMD
3122.

1.2 M scel | aneous Materials
M scel | aneous materials shall conformto the follow ng:
a. Water Hammer Arrester: PDI WH 201.
b. Copper, Sheet and Strip for Building Construction: ASTM B 370.
c. Asphalt Roof Cenment: ASTM D 2822.
d. Hose danps: SAE J1508.
e. Supports for Of-The-Fl oor Plunbing Fixtures: ASME All12.6.1M
f. Metallic Ceanouts: ASME Al12. 36.2M
g. Plunbing Fixture Setting Conpound: A preforned flexible ring
seal nolded from hydrocarbon wax naterial. The seal naterial
shal | be nonvol atil e nonasphaltic and contain gernicide and
provi de watertight, gastight, odorproof and verm nproof properties.
h. Coal -Tar Protective Coatings and Linings for Steel Water Pipelines:
AWM C203.
i. Hypochlorites: AWM B300.
j. Liquid Chlorine: AWMWA B301.
k. Polyethyl ene Encasenent for Ductile-lron Piping: AWM C105.

I. Gauges - Pressure and Vacuum Indicating Dial Type - Elastic
El emrent: ASME B40. 100.

m Thernoneters: ASTME 1. Mercury shall not be used in
t her nonet er s.

1.3 Pi pe Insulation Materi al

I nsul ation shall be as specified in Section 15080A THERVAL | NSULATI ON FOR
MECHANI CAL SYSTEMS.

.2 Pl PE HANGERS, | NSERTS, AND SUPPORTS

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69.

.3 VALVES

Val ves shall be provided on supplies to equi pnent and fixtures. Valves
2-1/2 inches and smaller shall be bronze with threaded bodies for pipe and
sol der-type connections for tubing. Valves 3 inches and |larger shall have
flanged iron bodies and bronze trim Pressure ratings shall be based upon
the application. Gooved end valves nay be provided if the manufacturer
certifies that the val ves neet the performance requirenments of applicable
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MSS standard. Valves shall conformto the follow ng standards:

Descri ption St andard
Butterfly Val ves MSS SP- 67

Cast-lron CGate Val ves, Flanged and

Thr eaded Ends MSS SP-70

Cast-lron Swi ng Check Val ves, Flanged and

Thr eaded Ends MSS SP-71

Ball Valves with Flanged Butt-Wl di ng Ends

for General Service MSS SP-72

Bal | Val ves Threaded, Socket-Wel di ng,

Sol der Joint, G ooved and Fl ared Ends MSS SP-110
Cast-lron Plug Val ves, Flanged and MBS SP- 78

Thr eaded Ends
Bronze Gate, d obe, Angle, and Check Val ves MSS SP- 80
Steel Valves, Socket Welding and Threaded Ends ASME B16. 34

Cast-lron d obe and Angl e Val ves, Flanged and MBS SP- 85
Thr eaded Ends

Backwat er Val ves ASME Al12.14.1

Vacuum Rel i ef Val ves ANSI Zz21.22

Wat er Pressure Reduci ng Val ves ASSE 1003

Water Heater Drain Val ves ASSE 1005

Trap Seal Primer Valves ASSE 1018

Tenmperature and Pressure Relief Valves ANSI Z721.22

for Hot Water Supply Systens

Tenperature and Pressure Relief Valves ASME CSD-1

for Automatically Fired Hot

Water Boilers Saf ety Code No., Part CW
Article 5

2.3.1 Backwat er Val ves

Backwat er val ves shall be either separate fromthe floor drain or a

combi nation floor drain, P-trap, and backwater valve, as shown. Valves
shal | have cast-iron bodies with cleanouts |arge enough to permnmit renova
of interior parts. Valves shall be of the flap type, hinged or pivoted,
with revol ving disks. Hinge pivots, disks, and seats shall be nonferrous
netal. Disks shall be slightly open in a no-flow no-backwater condition.
Cl eanouts shall extend to finished floor and be fitted with threaded
count er sunk pl ugs.

2.3.2 NOT USED
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2.

2.

2.

2.

3.3 NOT USED

3.4 NOT USED

3.5 NOT USED

3.6 Rel i ef Val ves

Water heaters and hot water storage tanks shall have a conbi nation pressure
and tenperature (P&T) relief valve. The pressure relief elenment of a P&T
relief valve shall have adequate capacity to prevent excessive pressure
buildup in the system when the systemis operating at the maxi numrate of
heat input. The tenperature element of a P&T relief valve shall have a
relieving capacity which is at |east equal to the total input of the

heat ers when operating at their maxi mum capacity. Relief valves shall be
rated according to ANSI Z21.22. Relief valves for systens where the

maxi mumrate of heat input is less than 200,000 Btuh shall have 3/4 inch
mnimminlets, and 3/4 inch outlets. Relief valves for systens where the
maxi mumrate of heat input is greater than 200,000 Btuh shall have 1 inch
mnimminlets, and 1 inch outlets. The discharge pipe fromthe relief

val ve shall be the size of the valve outlet.

.3.7 Thernostatic M xing Val ves

M xi ng val ves, thernpbstatic type, pressure-bal anced or conbination
thernostatic and pressure-bal anced shall be line size and shall be
constructed with rough or finish bodies either with or without plating.
Each val ve shall be constructed to control the nmixing of hot and cold water
and to deliver water at a desired tenperature regardl ess of pressure or

i nput tenperature changes. The control elenment shall be of an approved
type. The body shall be of heavy cast bronze, and interior parts shall be
brass, bronze, corrosion-resisting steel or copper. The valve shall be
equi pped with necessary stops, check valves, unions, and sedi nent strainers
on the inlets. Mxing valves shall mamintain water tenperature within 5
degrees F of any setting.

.4 FI XTURES

Fi xtures shall be water conservation type, in accordance with I CC |IPC
Fi xtures for use by the physically handi capped shall be in accordance with
| CC A117.1. Vitreous china, nonabsorbent, hard-burned, and vitrified
t hroughout the body shall be provided. Porcelain enaneled ware shall have
specially selected, clear white, acid-resisting enanel coating evenly
applied on surfaces. No fixture will be accepted that shows cracks,
crazes, blisters, thin spots, or other flaws. Fixtures shall be equi pped
wi th appurtenances such as traps, faucets, stop valves, and drain fittings.
Each fixture and piece of equipnent requiring connections to the drai nage
system except grease interceptors, shall be equipped with a trap. Brass
expansi on or toggle bolts capped with acorn nuts shall be provided for
supports, and polished chrom umpl ated pipe, valves, and fittings shall be
provi ded where exposed to view. Fixtures with the supply discharge bel ow
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the rimshall be equipped with backflow preventers. Internal parts of
flush and/or flushoneter valves, shower m xi ng val ves, shower head face

pl ates, pop-up stoppers of lavatory waste drains, and pop-up stoppers and
overflow tees and shoes of bathtub waste drains may contain acetal resin,

fl uorocarbon, nylon, acrylonitrile-butadi ene-styrene (ABS) or other plastic
material, if the material has provided satisfactory service under actua
commercial or industrial operating conditions for not | ess than 2 years.
Plastic in contact with hot water shall be suitable for 180 degrees F

wat er tenperature. Plunmbing fixtures shall be as indicated in paragraph
PLUMBI NG FI XTURE SCHEDULE

2.4.1 Lavatori es

Vitreous china lavatories shall be provided with two integral nol ded | ugs
on the back-underside of the fixture and drilled for bolting to the wall in
a manner simlar to the hanger plate.

2.4.2 Aut omati ¢ Fl ushi ng System

Fl ushing system shall consist of sol enoid-activated flush valve with |ight
beam sensor. Flush valve for water closet shall include an override
pushbutton. Flushing devices shall be provided as described in paragraph
FI XTURES AND FI XTURE TRI MM NGS

2.5 BACKFLOW PREVENTERS

Backfl ow preventers shall be approved and listed by the Foundation For
Cross- Connection Control & Hydraulic Research. Reduced pressure principle
assenbl i es, doubl e check val ve assenblies, atnospheric (nonpressure) type
vacuum breakers, and pressure type vacuum breakers shall be tested,
approved, and listed in accordance with FCCCHR Manual. Backfl ow preventers
with intermedi ate at nospheric vent shall conformto ASSE 1012. Reduced
pressure principle backflow preventers shall conformto ASSE 1013. Hose
connecti on vacuum breakers shall conformto ASSE 1011. Pipe applied

at nospheric type vacuum breakers shall conformto ASSE 1001. Pressure
vacuum br eaker assenbly shall conformto ASSE 1020. Air gaps in plunbing
systens shall conformto ASME A112.1. 2.

2.6 DRAI NS
2.6.1 Fl oor Drains

Fl oor drains shall consist of a gal vani zed body, integral seepage pan, and
adj ustabl e perforated or slotted chrom umpl ated bronze, nickel-bronze, or
ni ckel -brass strainer, consisting of grate and threaded collar. Floor
drains shall be cast iron except where netallic waterproofing nenbrane is
installed. Drains shall be of double drainage pattern for enbedding in the
floor construction. The seepage pan shall have weep hol es or channels for
drai nage to the drainpipe. The strainer shall be adjustable to fl oor

thi ckness. A cl amping device for attaching flashing or waterproofing
menbrane to the seepage pan without damagi ng the flashing or waterproofing
nmenbrane shall be provided when required. Drains shall be provided with
threaded connection. Between the drain outlet and waste pipe, a neoprene
rubber gasket conforming to ASTM C 564 nay be installed, provided that the
drain is specifically designed for the rubber gasket conpression type
joint. Floor drains shall conformto ASME Al12. 6. 3.

2.6.1.1 NOT' USED
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2.6.1.2 Drai ns and Backwat er Val ves
Drai ns and backwater valves installed in connection with waterproofed
floors or shower pans shall be equi pped with bolted-type device to securely
clamp fl ashi ng.

2.6.2 Area Drains
Area drains shall be plain pattern with polished stainless steel perforated
or slotted grate and bottomoutlet. The drain shall be circular or square
with a 12 inch nomi nal overall width or dianmeter and 10 inch nom na
overall depth. Drains shall be cast iron with manufacturer's standard
coating. Gate shall be easily lifted out for cleaning. CQutlet shall be
suitabl e for inside caul ked connection to drain pipe. Drains shall conform
to ASME All12.6. 3.

2.6.3 NOT USED

2.6.4 NOT USED

2.6.5 NOT USED

2.6.6 NOT USED

2.6.7 NOT USED

2.7 NOT USED

2.7.1 Sheet Copper

Sheet copper shall be 16 ounce wei ght.

2.7.2 NOT USED

2.7.3 NOT USED

2.8 TRAPS

Unl ess ot herwi se specified, traps shall be plastic per ASTM F 409 or
copper-all oy adjustable tube type with slip joint inlet and swivel. Traps
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shall be without a cleanout. Tubes shall be copper alloy with walls not
less than 0.032 inch thick within comrercial tol erances, except on the
out si de of bends where the thickness may be reduced slightly in nmanufacture
by usual commercial nethods. Inlets shall have rubber washer and copper
alloy nuts for slip joints above the discharge level. Swvel joints shal
be bel ow the di scharge | evel and shall be of netal-to-netal or

netal -to-plastic type as required for the application. Nuts shall have
flats for wench grip. Qutlets shall have internal pipe thread, except
that when required for the application, the outlets shall have sockets for
sol der-joint connections. The depth of the water seal shall be not |ess
than 2 inches. The interior dianeter shall be not nore than 1/8 inch
over or under the nom nal size, and interior surfaces shall be reasonably
snoot h throughout. A copper alloy "P" trap assenbly consisting of an
adjustable "P" trap and threaded trap wall nipple with cast brass wal
flange shall be provided for |lavatories. The assenbly shall be a standard
manuf actured unit and nmay have a rubber-gasketed sw vel joint.

2.9 NOT USED

2.10 WATER HEATERS

Water heater types and capacities shall be as indicated. Each water heater
shal | have repl aceabl e anodes. Each prinmary water heater shall have
controls with an adjustable range that includes 120 to 180 degrees F. Hot
wat er systens utilizing recirculation systens shall be tied into building
of f-hour controls. The thermal efficiencies and standby heat | osses shal
conformto TABLE Il for each type of water heater specified. The only
exception is that storage water heaters and hot water storage tanks having
nore than 500 gallons storage capacity need not neet the standard | oss
requirenent if the tank surface area is insulated to R-12.5 and if a
standing light is not used. Plastic materials polyetherimde (PE) and

pol yet hersul fone (PES) are forbidden to be used for vent piping of
conbustion gases. A factory pre-charged expansion tank shall be installed
on the cold water supply to each water heater. Expansion tanks shall be
specifically designed for use on potable water systens and shall be rated
for 200 degrees F water tenperature and 150 psi working pressure. The
expansi on tank size and acceptance vol ume shall be as indicated.

2.10.1 Autonmatic Storage Type
Heaters shall be conplete with control system tenperature gauge, and
pressure gauge, and shall have ASME rated combi nation pressure and

tenmperature relief valve. A phenolic resin coating shall be provided.

2.10.1.1 NOT USED

2.10.1.2 NOT USED

2.10.1.3 El ectric Type
El ectric type water heaters shall conformto UL 174 with dual heating

el enent s. Each el enent shall be 4.5 KW The el enents shall be wired so
that only one elenent can operate at a tinme. A phenolic resin coating
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shal | be provided.

2.10.1. 4 NOT USED

2.10.2 NOT USED

2.10.3 Phenoli ¢ Resin Coatings

The phenolic resin coating shall be applied at either the coil or coating
manuf acturer's factory. The coil shall be chemically cleaned to renove any
scale if present and to etch the netal surface. The exposed exterior
surface of the coil shall be abrasively cleaned to white netal blast in
accordance with SSPC SP 5. The coating shall be a product specifically

i ntended for use on the material the water heating coils are nmade of and
shal | be acceptable for use in potable water systens. Steel, copper,
copper alloy, or stainless steel coatings shall be capable of wthstanding
tenmperatures up to 400 degrees F dry bulb; and neet the requirenments of 21
CFR 175. [The entire exterior surface] [and] [the first 5 to 8 inches

i nside the tubes] of each coil shall be coated with three conponent
phenolic resin coating system The system shall consist of the foll ow ng:
wash priner, pignented base coat, and the clear top coat. |mmedi ate and
final cure tines and tenperatures shall be as reconmended by the coating
manuf act urer.

2.10.3.1 Wash Pri mer

The wash prinmer shall be conposed of a combination of polyvinyl butyral and
a heat hardening phenolic resin. The weight per gallon shall be between
7.0 Il bs per gallon mninumand 7.4 |bs. per gallon maxi mum

2.10.3.2 Pi gment ed Base Coat

The pi gment ed baki ng phenolic base coat shall consist of heat hardening
phenolic resins, suitable pigments of the earth type, and softening agents,
and shall not contain drying oils or cellulose material. The weight per
gallon shall be between 10.3 Ibs per gallon mninmumand 10.7 |bs per
gall on maxi mum The non-volatile solids content shall be between 60
percent m ni mum and 64 percent nmaxi num by wei ght.

2.10.3.3 Cl ear Top Coat

The cl ear non-pi gnented baki ng phenolic top coat shall have a wei ght per
gall on of between 8.65 |bs per gallon mininumand 8.95 |Ibs per gallon
maxi mum  The non-vol atile solids content shall be between 48 percent

m ni mum and 52 percent naxi mum by wei ght.

2.10.3.4 Certificate of Conpliance

A certificate of conpliance shall be submtted by the coating manufacturer
that documents successful use of coating system under service conditions

i ndi cated on the drawings for a mninumof 2 years at three different

| ocations, and that the coating material and application conply with the
testing procedures outlined.
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2.

2.

10.3.5 Test Panel s

Steel test panel substrate shall be 24 gauge in thickness. The panels
shal |l be coated with one coat wash prinmer, then pignmented baking phenolic
to adry filmthickness of 4 to 6 ml, then clear baking phenolic to a
total dry filmthickness of 5 to 7 ml. The panels shall then be
subjected to the tests specified bel ow

a. Heat Test: Test panel shall be mininum 2-3/4 x 5-7/8 inches in
size. A coated test panel shall show no cracking, flaking, or
other failure after the panel has been tested in accordance wth
ASTM D 2485, with a furnace tenperature of 400 degrees F.

b. Abrasion Test: A coated test panel shall show no nore than a 40
mlligramloss when tested in accordance with ASTM D 4060,
utilizing a Tabor Abraser CS-17F wheel with a 1000 g wei ght for
1000 cycl es.

c. Corrosion Test: A coated test panel shall show no corrosion after
bei ng subjected to a 500 hour salt spray test in accordance wth
ASTM B 117.

11 HOT- WATER STORAGE TANKS

Hot - wat er storage tanks shall be constructed by one nmanufacturer, ASMVE
stanped for the working pressure, and shall have the National Board (ASME)
registration. The tank shall be cenent-lined or glass-lined steel type in
accordance with AWM D100. The heat |oss shall conformto TABLE Il as
determ ned by the requirenments of ASHRAE 90.1. Each tank shall be equi pped
with a thernoneter, conforming to ASTME 1, Type |, Cass 3, Range C, style
and formas required for the installation, and with 7 inch scale.

Ther nonet er shall have a separable socket suitable for a 3/4 inch tapped
openi ng. Tanks shall be equipped with a pressure gauge 6 inch nininmm
dianeter face. Insulation shall be as specified in Section 15080A THERVAL
| NSULATI ON FOR MECHANI CAL SYSTEMS. Storage tank capacity shall be as shown.

12 NOT USED

PART 3 EXECUTI ON

3.

1 GENERAL | NSTALLATI ON REQUI REMENTS

Piping located in air plenunms shall conformto NFPA 90A requirenents.

Pl astic pipe shall not be installed in air plenuns. Piping |ocated in
shafts that constitute air ducts or that enclose air ducts shall be
nonconbusti bl e in accordance with NFPA 90A. Installation of plastic pipe
where in conpliance with NFPA may be installed in accordance with PPFA-01.
The pl umbing system shall be installed conmplete with necessary fixtures,
fittings, traps, valves, and accessories. Water and drai nage piping shal
be extended 5 feet outside the building, unless otherw se indicated.

Pi pi ng shall be connected to the exterior service |lines or capped or
plugged if the exterior service is not in place. Sewer and water pipes
shall be laid in separate trenches, except when otherw se shown. Exterior
underground utilities shall be at least 12 inches bel ow the average |oca
frost depth or as indicated on the drawings. |f trenches are closed or the
pi pes are otherw se covered before being connected to the service lines,
the | ocation of the end of each plunbing utility shall be narked with a
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stake or other acceptable neans. Valves shall be installed with control no
| ower than the val ve body.

3.1.1 Water Pipe, Fittings, and Connections
3.1.1.1 Uilities

The piping shall be extended to fixtures, outlets, and equiprment. The

hot -wat er and col d-wat er pi pi ng system shall be arranged and installed to
permt draining. The supply line to each item of equi pnent or fixture,
except faucets, flush valves, or other control valves which are supplied
with integral stops, shall be equipped with a shutoff valve to enable
isolation of the itemfor repair and mai ntenance without interfering with
operation of other equipnent or fixtures. Supply piping to fixtures,
faucets, hydrants, shower heads, and flushing devices shall be anchored to
prevent novenent.

3.1.1.2 Cutting and Repairing

The work shall be carefully laid out in advance, and unnecessary cutting of
construction shall be avoided. Damage to building, piping, wring, or

equi pnent as a result of cutting shall be repaired by nechanics skilled in
the trade invol ved.

3.1.1.3 Protection of Fixtures, Materials, and Equi pnent

Pi pe openings shall be closed with caps or plugs during installation.

Fi xtures and equi pnent shall be tightly covered and protected against dirt,
wat er, chemicals, and mechanical injury. Upon conpletion of the work, the
fixtures, materials, and equi prent shall be thoroughly cl eaned, adjusted,
and operated. Safety guards shall be provided for exposed rotating

equi prrent .

3.1.1. 4 Mai ns, Branches, and Runouts

Pi pi ng shall be installed as indicated. Pipe shall be accurately cut and
worked into place without springing or forcing. Structural portions of the
bui l di ng shall not be weakened. Aboveground piping shall run parallel wth
the lines of the building, unless otherw se indicated. Branch pipes from
service lines may be taken fromtop, bottom or side of main, using
crossover fittings required by structural or installation conditions.
Supply pipes, valves, and fittings shall be kept a sufficient distance from
other work and other services to permit not less than 1/2 inch between
finished covering on the different services. Bare and insul ated water
lines shall not bear directly against building structural elenments so as to
transmt sound to the structure or to prevent flexible novenent of the
lines. Water pipe shall not be buried in or under floors unless
specifically indicated or approved. Changes in pipe sizes shall be made
with reducing fittings. Use of bushings will not be permitted except for
use in situations in which standard factory fabricated conponents are

furni shed to accommpdat e specific accepted installation practice. Change
in direction shall be made with fittings, except that bending of pipe 4
inches and snaller will be permitted, provided a pipe bender is used and

wi de sweep bends are forned. The center-line radius of bends shall be not

| ess than six dianmeters of the pipe. Bent pipe show ng kinks, winkles,
flattening, or other nmalformations will not be acceptable.

3.1.1.5 Pi pe Drains
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Pi pe drains indicated shall consist of 3/4 inch hose bibb with renewabl e
seat and gate val ve ahead of hose bibb. At other low points, 3/4 inch
brass plugs or caps shall be provided. Disconnection of the supply piping
at the fixture is an acceptable drain

3.1.1.6 Expansi on and Contraction of Piping

Al l owance shall be made throughout for expansion and contraction of water
pi pe. Each hot-water and hot-water circulation riser shall have expansion
| oops or other provisions such as offsets, changes in direction, etc.,
where indicated and/or required. Risers shall be securely anchored as
required or where indicated to force expansion to | oops. Branch
connections fromrisers shall be nmade with anple swing or offset to avoid
undue strain on fittings or short pipe lengths. Horizontal runs of pipe
over 50 feet in length shall be anchored to the wall or the supporting
construction about mdway on the run to force expansion, evenly divided,
toward the ends. Sufficient flexibility shall be provided on branch
runouts fromnains and risers to provide for expansion and contraction of
piping. Flexibility shall be provided by installing one or nmore turns in
the line so that piping will spring enough to allow for expansion w thout
straining. |f mechanical grooved pipe coupling systens are provided, the
deviation fromdesign requirenents for expansion and contraction may be
al | oned pendi ng approval of Contracting Oficer.

3.1.1. 7 Thrust Restraint

Pl ugs, caps, tees, valves and bends deflecting 11.25 degrees or nore,
either vertically or horizontally, in waterlines 4 inches in dianeter or

| arger shall be provided with thrust bl ocks, where indicated, to prevent
noverent. Thrust bl ocking shall be concrete of a mx not |eaner than: 1
cement, 2-1/2 sand, 5 gravel; and having a conpressive strength of not |ess
than 2000 psi after 28 days. Blocking shall be placed between solid ground
and the fitting to be anchored. Unless otherw se indicated or directed,
the base and thrust bearing sides of the thrust block shall be poured

agai nst undi sturbed earth. The side of the thrust block not subject to
thrust shall be poured against forns. The area of bearing will be as
shown. Bl ocking shall be placed so that the joints of the fitting are
accessible for repair. Steel rods and cl anmps, protected by gal vani zi ng or
by coating with bitum nous paint, shall be used to anchor vertical down
bends into gravity thrust bl ocks.

3.1.1.8 Conmrer ci al - Type Water Hamer Arresters

Conmer ci al -type water hammer arresters shall be provided on hot- and

col d-wat er supplies and shall be |ocated as generally indicated, with
precise location and sizing to be in accordance with PDI WH 201. Water
hamrer arresters, where conceal ed, shall be accessible by nmeans of access
doors or renovabl e panels. Conmercial-type water hammer arresters shal
conformto PDI WH 201. Vertical capped pipe colums will not be permtted.

3.1.2 Joints

Installation of pipe and fittings shall be made in accordance with the
manuf acturer's recommendations. Mtering of joints for el bows and notching
of straight runs of pipe for tees will not be permitted. Joints shall be
made up with fittings of conpatible material and nade for the specific

pur pose i nt ended.

3.1. 2.1 Thr eaded
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Threaded joints shall have American Standard taper pipe threads conform ng
to ASME B1.20.1. Only male pipe threads shall be coated with graphite or
with an approved graphite conmpound, or with an inert filler and oil, or
shal | have a pol ytetrafl uoroethyl ene tape appli ed.

3.1.2.2 Mechani cal Coupl i ngs

Grooved mechani cal joints shall be prepared according to the coupling

manuf acturer's instructions. Pipe and groove dinensions shall conply with
the tol erances specified by the coupling manufacturer. The dianeter of
grooves made in the field shall be neasured using a "go/no-go" gauge,
vernier or dial caliper, or narrowland microneter. G oove width and

di mensi on of groove fromend of the pipe shall be measured and recorded for
each change in grooving tool setup to verify conpliance with coupling

manuf acturer's tolerances. Gooved joints shall not be used in conceal ed

| ocations, such as behind solid walls or ceilings, unless an access pane
is shown on the drawi ngs for servicing or adjusting the joint.

3.1.2.3 Uni ons and Fl anges

Uni ons, flanges and nechani cal couplings shall not be concealed in walls,
ceilings, or partitions. Unions shall be used on pipe sizes 2-1/2 inches
and smaller; flanges shall be used on pipe sizes 3 inches and |arger.

3.1.2. 4 G ooved Mechani cal Joints

Grooves shall be prepared according to the coupling manufacturer's
instructions. Gooved fittings, couplings, and grooving tools shall be
products of the same manufacturer. Pipe and groove di nensions shall conply
with the tol erances specified by the coupling manufacturer. The dianeter
of grooves made in the field shall be neasured using a "go/no-go" gauge,
vernier or dial caliper, narrowland mcroneter, or other nethod
specifically approved by the coupling manufacturer for the intended
application. G oove width and di mension of groove fromend of pipe shal
be neasured and recorded for each change in grooving tool setup to verify
conmpliance with coupling manufacturer's tol erances. G ooved joints shal
not be used in conceal ed | ocations.

3.1.2.5 Cast lron Soil, Waste and Vent Pipe

Bel | and spi got conpression and hubl ess gasketed clanp joints for soil
wast e and vent piping shall be installed per the manufacturer's
recommendat i ons.

3.1.2.6 Copper Tube and Pi pe
The tube or fittings shall not be anneal ed when naki ng connecti ons.

a. Brazed. Brazed joints shall be made in conformance with AWS B2. 2,
MSS SP-73, and CDA A4015 with flux and are acceptable for all pipe
sizes. Copper to copper joints shall include the use of
copper - phosphorus or copper-phosphorus-silver brazing netal
wi thout flux. Brazing of dissimlar netals (copper to bronze or
brass) shall include the use of flux with either a
copper - phosphorus, copper-phosphorus-silver or a silver brazing
filler metal

b. Soldered. Soldered joints shall be made with flux and are only
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acceptable for piping 2 inches and smaller. Soldered joints
shall conformto ASME B31.5 and CDA A4015. Sol dered joints shal
not be used in conpressed air piping between the air conppressor
and the receiver.

c. Copper Tube Extracted Joint. Mechanically extracted joints shal
be made in accordance with | CC | PC

3.1.2.7 Pl astic Pipe

Acrylonitril e-Butadi ene-Styrene (ABS) pipe shall have joints nmade with

sol vent cenent. PVC and CPVC pi pe shall have joints nade with sol vent
cement el astoneric, threading, (threading of Schedule 80 Pipe is allowed
only where required for disconnection and inspection; threading of Schedul e
40 Pipe is not allowed), or mated fl anged.

3.1.2.8 NOT USED

3.1.2.9 NOT USED

3.1.2.10 QO her Joint Methods
3.1.3 Dissinmlar Pipe Materials

Connecti ons between ferrous and non-ferrous copper water pipe shall be nmade
with dielectric unions or flange waterways. Dielectric waterways shal

have tenperature and pressure rating equal to or greater than that
specified for the connecting piping. Waterways shall have neta

connections on both ends suited to match connecting piping. Dielectric

wat erways shall be internally lined with an insulator specifically designed
to prevent current flow between dissinmlar nmetals. Dielectric flanges
shal | neet the performance requirenents described herein for dielectric

wat erways. Connecting joints between plastic and netallic pipe shall be
made with transition fitting for the specific purpose.

3.1.4 NOT USED
3.1.5 Pi pe Sl eeves and Fl ashi ng

Pi pe sl eeves shall be furnished and set in their proper and permanent
| ocati on.

3.1.5.1 Sl eeve Requirenents

Pi pes passing through concrete or masonry walls or concrete floors or roofs
shal |l be provided with pipe sleeves fitted into place at the tine of
construction. Sleeves are not required for supply, drainage, waste and
vent pi pe passing through concrete slab on grade, except where penetrating
a nmenbrane waterproof floor. A nodular nechanical type sealing assenbly
may be installed in lieu of a waterproofing clanping flange and caul ki ng
and seal i ng of annul ar space between pipe and sl eeve. The seals shal
consi st of interlocking synthetic rubber |inks shaped to continuously fill
the annul ar space between the pipe and sl eeve using gal vani zed steel bolts,
nuts, and pressure plates. The links shall be |oosely assenbled with bolts
to forma continuous rubber belt around the pipe with a pressure plate
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under each bolt head and each nut. After the seal assenbly is properly
positioned in the sleeve, tightening of the bolt shall cause the rubber
sealing elenents to expand and provide a watertight seal between the pipe
and the sleeve. Each seal assenbly shall be sized as recomended by the
manufacturer to fit the pipe and sleeve involved. Sleeves shall not be
installed in structural nenbers, except where indicated or approved.

Rect angul ar and square openi ngs shall be as detailed. Each sleeve shal
extend through its respective floor, or roof, and shall be cut flush with
each surface, except for special circunstances. Pipe sleeves passing
through floors in wet areas such as nechani cal equi prent roons, |avatories,
kitchens, and other plunbing fixture areas shall extend a m ninumof 4

i nches above the finished floor. Unless otherw se indicated, sleeves shal
be of a size to provide a mininmnumof 1/4 inch clearance between bare pipe
or insulation and inside of sleeve or between insulation and inside of

sl eeve. Sleeves in bearing walls and concrete slab on grade floors shal

be steel pipe or cast-iron pipe. Sleeves in nonbearing walls or ceilings
nmay be steel pipe, cast-iron pipe, galvanized sheet netal with | ock-type

| ongi tudi nal seam or plastic. Except as otherw se specified, the annul ar
space between pi pe and sl eeve, or between jacket over insulation and

sl eeve, shall be sealed as indicated with sealants conform ng to ASTM C 920
and with a prinmer, backstop material and surface preparation as specified
in Section 07900A JO NT SEALING.  The annul ar space between pi pe and

sl eeve, between bare insulation and sl eeve or between jacket over

i nsul ati on and sl eeve shall not be sealed for interior walls which are not
designated as fire rated. Sleeves through bel ow-grade walls in contact
with earth shall be recessed 1/2 inch fromwall surfaces on both sides.
Annul ar space between pi pe and sl eeve shall be filled with backing materia
and sealants in the joint between the pipe and [concrete] [masonry] wall as
speci fied above. Sealant selected for the earth side of the wall shall be
conpati bl e with danpproofing/waterproofing naterials that are to be applied
over the joint sealant. Pipe sleeves in fire-rated walls shall conformto
the requirenents in Section 07840A FlI RESTOPPI NG

3.1.5.2 Fl ashi ng Requi renents

Pi pes passing through roof shall be installed through a 16 ounce copper
flashing, each within an integral skirt or flange. Flashing shall be
suitably formed, and the skirt or flange shall extend not |ess than 8
inches fromthe pipe and shall be set over the roof or floor menbrane in a
solid coating of bitum nous cenent. The flashing shall extend up the pipe
a minimumof 10 inches. For cleanouts, the flashing shall be turned down
into the hub and caul ked after placing the ferrule. Pipes passing through
pitched roofs shall be flashed, using |ead or copper flashing, with an
adjustabl e integral flange of adequate size to extend not less than 8
inches fromthe pipe in all directions and | apped into the roofing to
provide a watertight seal. The annul ar space between the flashing and the
bare pipe or between the flashing and the netal -jacket-covered insulation
shal |l be sealed as indicated. Flashing for dry vents shall be turned down
into the pipe to forma waterproof joint. FPipes, up to and including 10
inches in diameter, passing through roof or floor waterproofing nmenbrane
may be installed through a cast-iron sleeve with caul king recess, anchor

| ugs, flashing-clanp device, and pressure ring with brass bolts. Flashing
shield shall be fitted into the sleeve clanpi ng device. Pipes passing
through wal | waterproofing nmenbrane shall be sleeved as descri bed above. A
wat er proofing cl anmping flange shall be install ed.

3.1.5.3 Wat er pr oof i ng

Wat erproofing at floor-mounted water closets shall be acconplished by

SECTI ON 15400A Page 29



RENOVATE BUI LDI NG 100-101, PHASE 11, |OM AAP, | A 990845B

form ng a flashing guard from soft-tenpered sheet copper. The center of
the sheet shall be perforated and turned down approximately 1-1/2 inches
to fit between the outside diameter of the drainpi pe and the inside
di aneter of the cast-iron or steel pipe sleeve. The turned-down portion of
the flashing guard shall be enbedded in sealant to a depth of approxi nately
1-1/2 inches; then the sealant shall be finished off flush to floor |eve
bet ween the flashing guard and drai npi pe. The flashing guard of sheet
copper shall extend not less than 8 inches fromthe drainpipe and shall be
| apped between the floor menbrane in a solid coating of bitun nous cenent.
If cast-iron water closet floor flanges are used, the space between the
pi pe sl eeve and drai npi pe shall be sealed with sealant and the flashing
guard shall be upturned approximately 1-1/2 inches to fit the outside
di ameter of the drainpipe and the inside dianmeter of the water closet floor
flange. The upturned portion of the sheet fitted into the floor flange
shal | be seal ed.

3.1.5.4 Optional Counterflashing

I nstead of turning the flashing down into a dry vent pipe, or caul king and
seal i ng the annul ar space between the pipe and flashing or

nmet al -j acket -covered insul ation and fl ashing, counterflashing may be
acconpl i shed by utilizing the foll ow ng:

a. A standard roof coupling for threaded pipe up to 6 inches in
di anmet er.

b. A tack-wel ded or banded-netal rain shield around the pipe.

3.1.5.5 NOT USED

3.1.6 Fire Sea

Where pipes pass through fire walls, fire-partitions, fire-rated pipe chase
wal | s or floors above grade, a fire seal shall be provided as specified in
Section 07840A FI RESTOPPI NG

3.1.7 Supports
3.1.7.1 Gener a

Hangers used to support piping 2 inches and larger shall be fabricated to
permt adequate adjustnent after erection while still supporting the | oad.
Pi pe gui des and anchors shall be installed to keep pipes in accurate
alignment, to direct the expansion novenent, and to prevent buckling,

swayi ng, and undue strain. Piping subjected to vertical novenent when
operating tenperatures exceed anbient tenperatures shall be supported by
vari abl e spring hangers and supports or by constant support hangers. In
the support of multiple pipe runs on a common base menber, a clip or clanmp
shal | be used where each pipe crosses the base support menber. Spaci ng of
the base support nenbers shall not exceed the hanger and support spacing
required for an individual pipe in the nultiple pipe run. Threaded
sections of rods shall not be formed or bent.

3.1.7.2 Pi pe Supports and Structural Bracing, Seismc Requirements

Pi pi ng and attached val ves shall be supported and braced to resist seismc
| oads as specified in Sections 13080 SEI SM C PROTECTI ON FOR M SCELLANEQUS
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EQUI PMENT and 15070A SEI SM C PROTECTI ON FOR MECHANI CAL EQUI PMENT [ as
shown]. Structural steel required for reinforcenent to properly support

pi pi ng, headers, and equi prent, but not shown, shall be provided. Material
used for supports shall be as specified in Section 05120 STRUCTURAL STEEL

3.1.7.3 Pi pe Hangers, Inserts, and Supports

Installati on of pipe hangers, inserts and supports shall conformto MS
SP-58 and MsSS SP-69, except as nodified herein.

a. Types 5, 12, and 26 shall not be used.
b. Type 3 shall not be used on insulated pipe.

c. Type 18 inserts shall be secured to concrete fornms before concrete
is placed. Continuous inserts which allow nore adjustnent may be
used if they otherwi se neet the requirenents for type 18 inserts.

d. Type 19 and 23 C-cl anps shall be torqued per MSS SP-69 and shal
have both | ocknuts and retaining devices furnished by the
manuf acturer. Field-fabricated Cclanp bodies or retaining
devi ces are not acceptabl e.

e. Type 20 attachnments used on angl es and channel s shall be furnished
with an added mal | eabl e-i ron heel plate or adapter

f. Type 24 may be used only on trapeze hanger systens or on
fabricated franes.

g. Type 39 saddles shall be used on insulated pipe 4 inches and
| arger when the tenperature of the mediumis 60 degrees F or
hi gher. Type 39 saddl es shall be welded to the pipe.

h. Type 40 shields shall
(1) Be used on insulated pipe |less than 4 inches.

(2) Be used on insulated pipe 4 inches and |arger when the
tenperature of the nediumis 60 degrees F or |ess.

(3) Have a high density insert for all pipe sizes. High density
inserts shall have a density of 8 pcf or greater

i. Horizontal pipe supports shall be spaced as specified in MSS SP-69
and a support shall be installed not over 1 foot fromthe pipe
fitting joint at each change in direction of the piping. Pipe
supports shall be spaced not over 5 feet apart at val ves.
Qperating tenperatures in deternining hanger spacing for PVC or
CPVC pi pe shall be 120 degrees F for PVC and 180 degrees F for
CPVC. Horizontal pipe runs shall include all owances for expansion
and contraction.

j. Vertical pipe shall be supported at each floor, except at
sl ab-on-grade, at intervals of not nore than 15 feet nor nore
than 8 feet fromend of risers, and at vent terninations.
Vertical pipe risers shall include allowances for expansion and
contraction.
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k. Type 35 guides using steel, reinforced polytetrafluoroethyl ene
(PTFE) or graphite slides shall be provided to allow | ongitudina
pi pe novenent. Slide materials shall be suitable for the system
operating tenperatures, atnospheric conditions, and bearing | oads
encountered. Lateral restraints shall be provided as needed.
Where steel slides do not require provisions for lateral restraint
the followi ng may be used:

(1) On pipe 4 inches and |arger when the tenperature of the
mediumis 60 degrees F or higher, a Type 39 saddle, welded to the
pipe, may freely rest on a steel plate.

(2) On pipe less than 4 inches a Type 40 shield, attached to the
pi pe or insulation, may freely rest on a steel plate.

(3) On pipe 4 inches and larger carrying nmediumless that 60
degrees F a Type 40 shield, attached to the pipe or insulation
may freely rest on a steel plate.

I . Pipe hangers on horizontal insulated pipe shall be the size of the
out side diameter of the insulation. The insulation shall be
conti nuous through the hanger on all pipe sizes and applications.

m \Where there are high systemtenperatures and welding to piping is
not desirable, the type 35 guide shall include a pipe cradle,
wel ded to the guide structure and strapped securely to the pipe.
The pipe shall be separated fromthe slide material by at least 4
i nches or by an anpunt adequate for the insulation, whichever is
greater.

n. Hangers and supports for plastic pipe shall not conpress, distort,
cut or abrade the piping, and shall allow free novenent of pipe
except where otherwi se required in the control of
expansi on/ contraction

3.1.7.4 Structural Attachnents

Attachnment to building structure concrete and masonry shall be by cast-in
concrete inserts, built-in anchors, or masonry anchor devices. Inserts and
anchors shall be applied with a safety factor not less than 5. Supports
shal |l not be attached to netal decking. Supports shall not be attached to
t he undersi de of concrete filled floor or concrete roof decks unless
approved by the Contracting Oficer. Msonry anchors for overhead
applications shall be constructed of ferrous materials only.

3.1.8 Wel ded Installation

Pl unbi ng pi pe wel dnents shall be as indicated. Changes in direction of

pi ping shall be made with welding fittings only; nmitering or notching pipe
to formel bows and tees or other sinmilar type construction will not be
permitted. Branch connection may be made with either welding tees or
forged branch outlet fittings. Branch outlet fittings shall be forged,
flared for inprovenent of flow where attached to the run, and reinforced
agai nst external strains. Beveling, alignnent, heat treatnent, and

i nspection of weld shall conformto ASME B31.1. Weld defects shall be
renoved and repairs nade to the weld, or the weld joints shall be entirely
renoved and rewel ded. After filler netal has been renoved fromits
original package, it shall be protected or stored so that its
characteristics or welding properties are not affected. Electrodes that
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have been wetted or that have |ost any of their coating shall not be used.
3.1.9 Pi pe C eanouts

Pi pe cl eanouts shall be the sanme size as the pipe except that cleanout
plugs larger than 4 inches will not be required. A cleanout installed in
connection with cast-iron soil pipe shall consist of a | ong-sweep 1/4 bend
or one or two 1/8 bends extended to the place shown. An extra-heavy
cast-brass or cast-iron ferrule with countersunk cast-brass head screw pl ug
shal |l be caulked into the hub of the fitting and shall be flush with the
floor. C eanouts in connection with other pipe, where indicated, shall be
T-pattern, 90-degree branch drainage fittings with cast-brass screw pl ugs,
except plastic plugs shall be installed in plastic pipe. Plugs shall be
the sane size as the pipe up to and including 4 inches. C eanout tee
branches with screw plug shall be installed at the foot of soil and waste
stacks, at the foot of interior downspouts, on each connection to building
stormdrain where interior downspouts are indicated, and on each building
drain outside the building. Ceanout tee branches nay be omtted on stacks
in single story buildings with slab-on-grade construction or where | ess
than 18 inches of crawl space is provided under the floor. C eanouts on
pi pe concealed in partitions shall be provided with chrom um pl ated bronze,
ni ckel bronze, nickel brass or stainless steel flush type access cover

pl ates. Round access covers shall be provided and secured to plugs with
securing screw. Square access covers may be provided with matching franes,
anchoring lugs and cover screws. Ceanouts in finished walls shall have
access covers and frames installed flush with the finished wall. C eanouts
installed in finished floors subject to foot traffic shall be provided with
a chrone-pl ated cast brass, nickel brass, or nickel bronze cover secured to
the plug or cover frane and set flush with the finished floor. Heads of
fastening screws shall not project above the cover surface. Were

cl eanouts are provided with adjustabl e heads, the heads shall be [cast

iron] [or] [plastic].

3.2 WATER HEATERS AND HOT WATER STORAGE TANKS
3.2.1 Rel i ef Val ves

No val ves shall be installed between a relief valve and its water heater or
storage tank. The P&T relief valve shall be installed where the val ve
actuator comes in contact with the hottest water in the heater. Wenever
possible, the relief valve shall be installed directly in a tapping in the
tank or heater; otherw se, the P&T valve shall be installed in the
hot-water outlet piping. A vacuumrelief valve shall be provided on the
cold water supply line to the hot-water storage tank or water heater and
nmount ed above and within 6 inches above the top of the tank or water

heat er.

3.2.2 NOT USED

3.2.3 Phenolic Resin Application Process

The phenolic resin coating shall be applied at either the coil or coating
manuf acturer's factory. The [stean] [hot water] coil shall be chenmically
cleaned to renove any scale if present and to etch the metal surface. The
exposed exterior surface of the coil shall be abrasively cleaned to white
metal blast in accordance with SSPC SP 5. The exterior surface shall be
coated with the three-conponent coating systemin the foll owi ng sequence
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and manner. For imrediate and final cure tines and tenperature, the
reconmendati ons of the coating manufacturer shall be foll owed.

a. Wash Priner. One coat of wash priner shall be applied by flooding.

b. Pignented Base Coat. Pignmented baki ng phenolic coating shall be
applied in several coats by imersion or flooding to a dry film
thickness of 4 to 6 mils.

c. Cear Top Coat. dear non-pignented baking phenolic top coat
shal |l be applied in several coats by inmersion or flooding. The
final coat nay be applied by spraying. The dry filmthickness of
the total coating systemshall be between 5 and 7 nils

3.2.4 Heat Traps

Piping to and from each water heater and hot water storage tank shall be
routed horizontally and downward a mininumof 2 feet before turning in an
upward direction.

3.2.5 Connections to Water Heaters

Connections of netallic pipe to water heaters shall be nmade with dielectric
uni ons or flanges.

3.2.6 Expansi on Tank

A pre-charged expansion tank shall be installed on the cold water supply
bet ween the water heater inlet and the cold water supply shut-off valve.
The Contractor shall adjust the expansion tank air pressure, as recomended
by the tank manufacturer, to match inconmi ng water pressure.

3.3 FI XTURES AND FI XTURE TRI MM NGS

Pol i shed chronmi um pl at ed pi pe, valves, and fittings shall be provided where
exposed to view. Angle stops, straight stops, stops integral with the
faucets, or conceal ed type of |ock-shield, and | oose-key pattern stops for
supplies with threaded, sweat or solvent weld inlets shall be furnished and
installed with fixtures. Were connections between copper tubing and
faucets are nmade by rubber conpression fittings, a beading tool shall be
used to nechanically deformthe tubing above the conpression fitting.
Exposed traps and supply pipes for fixtures and equi pnent shall be
connected to the rough piping systens at the wall, unless otherw se
specified under the item Floor and wall escutcheons shall be as
specified. Drain lines and hot water lines of fixtures for handi capped
personnel shall be insulated and do not require polished chronme finish.

Pl unmbi ng fixtures and accessories shall be installed within the space shown.

3.3.1 Fi xt ure Connecti ons

VWere space limtat